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IMPROVING ON NATURE 


Making Ice that is Clear, Tasteless and Free from Microbes in the Hygienic Ice Co.’s Plant, Chicago 


UFFERING HUMANITY HAS, in- 
deed, to thank the engineer for his part 
in making the hot days of summer en- 
durable by furnishing ice that is pure 

SES for use in drinking water and refriger- 

ators where perishable foods are kept 

as well as in the sick room where 

the life of a patient depends upon lowering the tem- 
perature a degree or two. Nature has had her way 














FIG. 1. 


of providing this ice for us, but her way is crude, 
often unsanitary and far from practical in large cities. 
Now, our wants are satisfied by ice that is made by 
mechanical means, and practically perfect, during the 
hottest of summer days. 


As I recall how natural ice was harvested and used 
when I was a boy, I wonder that any of us are here 
to tell about it. We used to hang around the pink 
lemonade stand on the circus grounds and watch the 
farmer boys buy ice cold lemonade for their best girls, 
and ours too, until we were green in the face with 
envy—they always had money. But now that I have 
come to think about it, I have little doubt that this 
very same lemonade containing ice that tinkled musi- 
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cally in the glasses was the cause of our farmer 
friends’ need of 2 days off whenever they went to a 
circus. 

That ice was cut. from the Black Ice House Slough, 
where, during the dog days of summer we dare not 
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go swimming for the water was covered with green 
slime and during the early part of the winter this 
pond made the best skating we could find. Of course, 
we were particular what we tracked on that ice, but 
even so, I recall an old playmate of mine who, like 
the rest of us, used to run after the ice wagon and 
' pick up the little chunks and considered them dainty 
morsels to be eaten like rock candy. He, poor fellow, 
took sick with typhoid and died. 

We shed many tears and for a long time walked 
on tiptoes whenever we went in the neighborhood 
of his home, but nobody ever told us the ice we so 
enjoyed eating might just as well have carried us to a 


FIG. 2. BATTERY OF BOILERS 
premature grave. No, but those were pioneer days, 
that is, for ice machinery, and we will have to excuse 
those old family doctors of ours for not knowing any 
better until engineers showed them how sanitary con- 
ditions could be improved. 

Growing uses for ice as well as increasing popula- 
tion has taxed the capacity of ice plants in Chicago 
and during the past year the Hygienic Ice Co. has 
put into operation a new plant which is a model in 
many respects and the means provided for economical 
ice production are well worth the time spent in study- 
ing the equipment and arrangement, by means of 
which 18 men can produce over 300 tons of ice in 
24 hr. 

In this plant ice is made in cans, the compression 
system being employed, and the brine is cooled by 
the flooded ammonia system. 


Boiler Room 


WATER supply for the plant is taken from the city — 


mains and fed through a Griscom-Spencer multi- 
coil heater to the boilers. The steam generating 
equipment consists of 3 Stirling water-tube boilers of 
400 hp. capacity, each boiler containing 360 3%-in. 
tubes connecting the 3 steam drums and the mud 
drum, the standard Stirling construction. The boilers 
are placed 2 in 1 battery and one separately as will be 
seen in the layout. The steam header runs above the 
front of the boilers, being connected to them by long 
radius bends. The boilers are equipped with the stan- 
dard fittings, consisting of 2 safety valves, safety water 
column, steam gage, and blowoff angle valve backed 
by a blowoff cock for each boiler. The pressure rating 
of the boilers is 160 Ib. . 

Two boiler feed pumps, under the control of the 
fireman, deliver the water to the boilers. These are 
each 10 by 7 by 12-in. vertical duplex pumps, made 
by the Platt Iron Works. 
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Coal is delivered to the plant in railway cars on 
a private switch track and unloaded in the storag: 
space at the rear of the plant or into the scraper con 
veyor, which, in turn, delivers it to a bucket elevator, 
thence to a second scraper conveyor which discharges 
the coal to the proper hopper over the stokers. Thx 
conveyor system is operated by 2 motors; one in the 
boiler room has an extended shaft projecting through 
the wall and runs the lower scraper, the other is near 
the roof of the boiler room and, through a system of 
gears, operates both the elevator and upper conveyor 
This conveyor system is the product of the Gifford. 
Wood Co., and is arranged to care for 2 car loads of 
coal at a time. 

From the coal hoppers, one of which is over each 
stoker, the coal is fed as needed to the Green chain 
grates of the boilers. The capacity of each hopper 
is 50 tons. To operate the grates a Wachs Co. vertical 
engine is used to drive a line shaft running in front of 
the boilers; from this shaft eccentric rods extend to 
the grates. 

Ash is taken from the pits in wheelbarrows. Dur- 
ing the busy season 2 men will take care of all coal and 
ashes. The boilers are connected by a common breech- 
ing to the metal stack, 150 ft. high by 7 ft. 6 in. in 
diameter. 

Engine Room 


[N the engine room are located the compressors and 
generating units, the arrangement being most con- 
venient for the work in hand. 
Two Vilter ammonia compressors are required to 
keep the plant operating at full capacity. These are 
of the most recent design, with steam cylinders 30 by 


FIG. 8. GENERATING UNITS WITH HEATER SHOWN IN REAR 
48 in. and the ammonia cylinders 23 by 46 in., and 
an 18-ft. flywheel. They are duplex units, one right, 
the other left-hand, so that the ammonia cylinders are 
close together to facilitate the ammonia piping. 

For lubricating the bearings, a Nugent automatic 
oiling system is employed, the Turner oil filter being 
placed in the basement, and each cylinder is equipped 
with a Rochester automatic lubricator. Steam is piped 
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to the engine room in a common header from which 
9-in, connections with bypass gate valves and angle 
steam separators are run to the compressors. The 
exhaust connection is in the basement through 10-in. 
pipe. 

The ammonia connections are 7 in., suction and 
discharge, a 3-in. safety valve being placed on the 
discharge pipe in the first bend and run through the 
wall. The ammonia gas is drawn through scale traps 
and on the discharge lines are placed ammonia oil 
separators. 
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2 direct-connected units located in the engine room 
as shown in Fig. 3, also in the layout, Fig. 4. These 
consist of 13 by 13-in. Ames automatic engines, and 
75-kw., 240-v., direct-current Western Electric Co. 
generators, and run at 300 r.p.m. They are equipped 
with automatic oiling systems and Hills-McCanna cyl- 
inder oil pumps. 

To control the electric circuits the following instru- 
ments are mounted on the switchboard; 2 Wagner 
Electric Co., ammeters, 1 voltmeter of the same make, 
1 voltmeter switch, 2 rheostat hand wheels, 4 Roller- 
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FIG. 4.. LAYOUT OF ENGINE AND BOILER ROOMS 


The gage board is placed on the wall at the end 
of the aisle between the 2 compressors where it is in 
plain view of the operators. The instruments on the 
board consist of 5 Ashcroft combined pressure and 
vacuum gages, 1 Columbia recording pressure gage 
and a clock. Besides these gages there is another 
connected to the ammonia discharge lines, and placed 
On a column between the compressor cylinders. 

Electric power is used on the cranes, circulating 
pumps, coal conveyor, agitators and for lighting vari- 
Ous parts of the plant. This power is furnished by 


Smith Co., circuit breakers, 2 3-pole and 4 2-pole 
Trumbull switches. The wiring of the building is all 
in conduits with metal outlet switch and junction 
boxes. 


Apparatus on Distilling Floor 


FOLLOWING the course of the exhaust steam from 

the engine room, we are taken to the distilling 
floor. Exhaust steam from the compressors and gen- 
erator units is led by 2 12-in. pipes from the basement 
to the floor above the engine room. Between these 
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2 pipes, and connected to them in the most convenient 
manner for bypassing the exhaust, is a Griscom- 
Spencer multicoil feed-water heater. Above the heater 
the 2 pipes combine into 1 16-in. exhaust to atmos- 
phere; a back-pressure valve is placed in this line and 
steam exhausts through an exhaust head. 

At a point below the tee connecting the 12-in. ex- 
haust risers to the atmospheric exhaust, connections 





PRACTICAL 


ENGINEER April 15, 1913 


for evaporating the water. The steam from the evap- 


orator passes to the condensers and follows the course 
of the condensed exhaust. 

The 2 reboilers on the roof are each 20 ft. by 4% 
ft. by 26 in., with 3 skimming compartments. A 1¥%-in. 
live steam pipe furnishes steam for the heating coils 
while a float trap maintains proper water level and 
8-in. vent pipes carry off the vapor. 


There is a 3-in. 
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FIG. 5. DISTILLING 
are taken off and after passing through a Milwaukee 
Appliance Co. grease extractor in each line, join into 
a 16-in. pipe which carries the exhaust to the con- 
densers. 

There are 4 condensers in all, 3 having a surface 
of 1200 sq. ft. each, and 1 800 sq. ft., the latter is used 
for the steam from the evaporator. These are all 
surface condensers, made by the Wheeler Condenser 
& Engineering Co. Condensing water is taken from 
one of the cooling towers and kept in circulation by a 
centrifugal pump. 


FIG. 6. DISTILLING ROOM, SHOWING SKIMMING TANKS, FLAT 


COOLER AND CHARCOAL FILTERS 


The condensation from the condensers is delivered 
to the receiver pump in the engine room, which ele- 
vates it to the reboilers on the roof. 

Sufficient exhaust steam to.carry the plant at full 
capacity is not secured from the engines which has 
made necessary the installation of an evaporator. This 
is located in line with the condensers and has a capac- 
ity of 18,000 gal. It is a Swenson evaporator of the 
single effect type and uses live steam at low pressure 


AND FREEZING 





FLOOR 


connection from the receiver pump, a 1%-in. pipe 
from the condenser pump, and a 4-in. galvanized pipe 
carries the aerated water to the flat coolers in the 
distilling room. 

The flat cooler is of the counter-current type and 
consists of double pipe, 2 in. for cooling water, and 
3 in, distilled water, 8 coils, 12 pipes high and 20% ft. 
long. From the flat coolers the water passes through 
the charcoal filters of which there are 8, each 3 by 7 
ft., to the sweet-water tanks. These tanks, 2 in num- 
ber, are each 24 by 6 by 6 ft., and are equipped with 


FIG. 7. STEAM CONDENSERS, EVAPORATOR AND CIRCULATING 


PUMPS 


3-in. Davis balanced valves and floats which maintain 
constant water level. The water is cooled by direct 
expansion coils in the tank. 


Freezing Room 


PASSING now to the freezing room we find 4 tanks 

each 25 ft. 7 in. by 84 ft. 7°in. by 4 ft., inside dimen- 
sions, containing 760 cans, 11% by 22 by 44 in., or total 
capacity of 3040 cans. 
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The flooded ammonia system is used for the freez- 
ing process with one accumulator for each tank, while 
2 liquid receivers act as reservoirs for supplying am- 
monia to the freezing coils. 

In the freezing room the ammonia piping is such 
that the expansion coils may be operated dry until 
the brine becomes cold, when the accumulator is put 
into service; there is, however, only 1 expansion valve 
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automatic ice dump which delivers the ice to a Gif- 
ford-Wood lowering device which, in turn, takes it 
to the storage room below the freezing tanks. The 
hoist, ice dump and lowering device are precisely the 
same for each freezing tank. 

The ice storage room is cooled by direct expansion, 
through 76,000 ft. of 2-in. pipe hung on the ceiling 
by hangers spaced 8 ft. apart, the coils hanging 9 ft. 
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FIG. 8. LONGITUDINAL SECTION OF PLANT 


to each tank which is sufficient for starting the plant. 
By this system the attendants are relieved of the ne- 
cessity of regulating a large number of expansion 
valves. 

Expansion valves and piping are 2 in. in diameter, 
while the suction piping varies from 2 to 5 in. for 
each tank, and the main suction pipe to each compres- 
sor is 7 in. ° 

Sweet, cooled water is brought to the freezing room 
by gravity pressure through 2 3-in, galvanized iron 
pipes and is fed to the cans through wire-bound hose 
and automatic can fillers. 

For the agitation of the brine, each tank is divided 
by a partition extending the full length, except for 
openings at each end, and 2 agitators driven by silent 


above the floor. The loading platforms extend across 
the north and west sides of the building, the platform 
to the north being used for loading cars while that to 
the west is for wagons. These platforms are slightly 
below the level of the storage room floor and make 
loading an easy matter. 


Coolers and Condensers 


PON the roof of the freezing compartment of the 

building are the ammonia condensers and, above 
these, the cooling towers, the arrangement being such 
that the cooled water from the towers flows by grav- 
ity to the condensers. 

After passing over the ammonia condensers, the 
cooling water runs by gravity from the tank to the 
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FIG. 9. TRANSVERSE 


chains from a 5-hp. motor are located at one end of 
the tank to force the water down one side of the tank 
to be returned on the other side of the partition. 
When frozen, the cans are pulled, 2 at a time, by 
a Sprague 1-ton electric hoist and taken to the steel 


SECTIONS OF PLANT 


circulating pumps in the distilling room. There are 
2 Platt Iron Works centrifugal pumps and an auxiliary 
Laidlaw-Dunn-Gordon duplex pump, each with a ca- 
pacity of 1800 gal. per min. In ordinary operation one 
centrifugal pump handles the water for the ammonia 
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condensers and flat coolers while the other takes care 
of the cooling water for the steam condensers. 

Water is carried by the circulating pumps to the 
top of the cooling towers where it is distributed over 


ACCUMULATOR AND RECEIVER AT END OF FREEZING 
ROOM 


FIG. 10. 


the upper surface of the tower as shown by Fig. 13, 
dripping down over the layers of the tower which 
is made in the usual manner of 1-in. boards, all en- 
closed in louvers. One tower furnishes sufficient cold 
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FIG. 11—CROSS-SECTION OF VILTER ACCUMULATOR 











water for both ammonia condensers and flat cooler, 
while the other is used to coot the water used in the 
steam condensers. 

The ammonia condensers, 2 in number, are of the 
atmospheric type, each consisting of 30 coils of 2-in. 
pipe 24 pipes high and 20 ft. long, and fed by a 7-in. 
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discharge from a compressor while. the liquid ammonia 
is drained to the receivers in the freezing room 
through 2-in, pipe. The condensers also are enclosed 
by louvers: | 


Some Fine Points of the Plant 


THROUGHOUT the entire plant we find labor sav- 

ing devices and equipment for economizing, which 
place this plant among the foremost in the country 
for the production of ice. One of the most noteworthy 
features is the means for reclaiming ammonia usually 
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FIG. 12, ICE HANDLING MACHINERY IN FREEZING ROOM 


thrown away with the oil that comes over with the 
gas. This is done by providing oil drums at the oil 
separators and other places where ammonia and oil 
are likely to collect. These.drums are connected to 
a regenerator in the engine room which distills off 
the ammonia gas and delivers it back into the suction 
line to the compressors; many gallons are reclaimed 
in this way. 

Not only does this provision save the ammonia 
frequently wasted, but it keeps the entire system con- 
stantly purged of oil and other foreign matter and 
maintains the efficiency at its highest point all the 
time. 

Another feature of the ammonia piping is that both 
high-pressure and suction systems are divided into 
sections, any one of which may be bypassed without 


























METHOD OF DISTRIBUTING WATER OVER THE COOLING 
TOWER 


FIG, 13. 


interfering with the operation of the remainder of the 
plant. For instance, should any section of the con- 
denser, liquid receiver or any expansion coil spring 
a leak, that section can be cut out of service without 
affecting the rest of the plant. This is also made 
possible by the plant being built on the unit plan, con- 
sisting of 2 entirely separate systems, interlocked in 
such a manner that the plant operation is exceedingly 
flexible. 
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In plants where water is purchased according to 
meter readings, considerable saving can be realized by 
purifying the drip water ordinarily wasted. This fea- 
ture has not been overlooked in the Hygienic Ice Co.’s 
plant, provision being made for skimming all drain 
water from traps and even that skimmed from the 
reboilers, and returning the skimmed water to the 
reboiler for further purification. 

After the water has once been purified, every pre- 
caution is taken to keep it pure. For this reason, 
galvanized piping carries the distilled water from the 
reboiler to the ice cans. The charcoal filters are so 
connected that the flow can be reversed for cleaning, 
and both filters and flat coolers have live steam con- 
nections which makes sterilizing them an easy matter 
and a regular routine of the plant. The sweet-water 
tank also is galvanized wherever water comes in con- 
tact with it. 
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It is interesting to note that the can covers in the 
freezing room are made without nails, being of 2 
thicknesses of selected oak screwed together with 2 
layers of paper between. The brine tanks are of iron, 
which construction has become standard practice, 
sodium chloride brine being employed. 

The following pressures and temperatures are usu- 
ally maintained while the plant is in full operation: 

High pressure ammonia....175 to 185 Ib. 
Low pressure ammonia.....18 Ib. 

Brine temperature 8 to 10 deg. F. 
Sweet water temperature... 36 deg. F. 
Reboiler temperature 212 to 213 deg. F. 
Steam pressure 

Steam condenser pressure. . Atmospheric. 

The entire ice making and refrigerating equipment 
is the product of the Vilter Mfg. Co., of Milwaukee, 
and has been in most satisfactory operation since last 
August, under the supervision of Walter Morrow, 
chief engineer. 


HEATING AND VENTILATING LARGE BUILDINGS 


Systems of Piping Including Single and Double Connections, Upward and Downward 
Supply and Details of Radiator Connections 


By Cuartes L. Hupparp 


divided into 2 parts, that devoted to the distribution 

of steam or water to the radiators, and the corres- 

ponding returns; and the heavy piping connecting the 
various pieces of apparatus in boiler, engine, and pump 
rooms. In general, the first may be considered as that 
portion above the basement, and the second as the re- 
mainder, and located, of course, in the basement or sub- 
basement, as the case may be. 

In considering the matter of piping it would seem the 
logical method to begin at the bottom with the heavy 
piping and work up to the smaller branches. As a 
matter of fact, in laying out a system of piping for a 


[: a large heating plant, the piping system may be 
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FIG. 1. UPWARD SUPPLY SYSTEM WITH A 2-PIPE CONNECTION 


heating plant, the designer usually begins at the top of 
the building, carrying the supply and return “risers” 
downward to the basement, where the supplies are gath- 
ered together and joined with the heating or steam main, 
and the returns picked up and connected in a similar 
manner with the receiving tank. 


Heat Distributing System 


IN considering the subject of piping let us first take 
up the distributing systems for steam heating. There 
are 2 general methods employed, known as the upward 


and downward supply, and these in turn may have either 
a single or 2-pipe connection with the radiators. Figure 
I shows in diagram an upward supply system with a 
two-pipe radiator connection. This is adapted to low- 
pressure heating with a gravity return to the boiler or 
receiving tank, and also to the various forms of vacuum 
heating which are in common use at the present time. 
When the return to the receiver is by gravity the hori- 
zontal return mains should be sealed, if possible, by 
means of a water-line trap, the action of which will 
be described in connection with the basement piping. 
When, for any reason, it is necessary to carry the 
horizontal return mains, or a portion of them, overhead, 
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FIG. 2. UPWARD SUPPLY SYSTEM WITH SINGLE-PIPE 
CONNECTIONS 


the return drops, except those near the extreme ends 
of the lines should be sealed by means of siphons as 
shown at the left in Fig. 1, and the drip from the 
steam pipe should also be sealed in a similar manner. 

This arrangement prevents the admission of steam 
pressure into the horizontal returns in such a manner as 
to hold back the construction from the farther ends of 
the lines. Otherwise the unbalanced pressure would 
cause surging and water hammer in the pipes. 

Figure 2 illustrates the upward supply with single- 
pipe connection. This has the advantage of only one 
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set of risers and a single valve at the radiators, but is 
not adapted to buildings over 4 or 5 stories in height 
on account of the excessive size of the risers through 
the lower stories. 

Best arrangement of piping for the single-pipe con- 
nection in tall buildings is with the downward supply, 
as shown in Fig. 3. In this case a single supply main 
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DOWNWARD SUPPLY SYSTEM WITH SINGLE-PIPE 
CONNECTIONS 


FIG, 3. 






is carried to the attic or roof space where branches 
connect with the various supply drops. As the flow of 
both steam and water is downward, much smaller pipes 
may be used than with an upward supply. This is the 
standard system for office buildings where the single-pipe 
connection is employed, either with a gravity return or 
with the Paul system. 
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FIG. 4. MAIN EXHAUST RISER USED AS HEATING RISER 


When the downward supply is combined with the 
2-pipe connection, the return system is practically the 
same as in Fig. 1. Most of the vacuum systems attach 
the suction to the return radiator connection and there- 
fore require a 2-pipe system. It makes practically no 
difference in this case whether the supply is upward or 
downward, as the steam and condensation are in separate 
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pipes, and the best arrangement will depend largely 
upon whether it is more convenient to have the distrib- 
uting mains at the top of the building or in the basement. 
The upward distribution does away with the main supply 
riser from the basement to the top of the building, but 
brings the largest portion of the various distributing 
risers in the lower stories where it is sometimes objec- 
tionable. 

In combination power and heating plants the main 
exhaust riser from the engines is made to serve also as 
the heating riser when using the downward supply sys- 
tem. The method of making the connections in this 
case is clearly shown in Fig. 4. 

A circuit system, so called, especially adapted to 
large public buildings is shown in Fig. 5. The riser 
shown in this case is one of several, the number de- 
pending upon the size of the building, and may be sup- 
plied either at the top or bottom as most desirable. If 
steam is supplied at the bottom of the riser, as shown 
in the cut, all of the drip connections with the return 
drop, except the upper one, should be sealed, either with 
a siphon loop or check valve, to prevent the steam from 
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FIG. 5. CIRCUIT SYSTEM OF HEAT DISTRIBUTION 





short-circuiting and holding back the condensation in 
the returns above. If an overhead supply is used the 
arrangement should be the reverse, that is, all the return 
connections should be sealed except the lowest. Some- 
times a separate drip is carried down from each set of 
radiators, as shown on the lower story and connected 
with the main return below the water line. In case this 
is done it is well to provide a check valve in each drip 
below the water-line. Provision for the expansion of 
risers is an important detail in laying out or installing a 
system of supply piping. 

Provision for Expansion 


DETAILS of the connections for a single-pipe upward- 

supply riser are shown in Fig. 6. The supply branch 
is taken from the bottom of the main and therefore serves 
as a drip also. The bottom of the riser is drained 
through a special pipe connecting with the sealed return 
below. The length of the connection between the steam 
main and riser may be made such as to give sufficient 
spring to care for the downward expansion of the latter, 
in case of buildings 4 or 5 stories in height. In tall 
office buildings special provision must be made for ex- 
pansion. In those 8 or Io stories in height the expan- 
sion may be taken up by swivel connections, like those 















































April 15, 1913 PRACTICAL 


shown in Fig. 7, similar connections being used in the 
attic when the overhead-feed system is. used. 

In buildings over 10 stories in height provision should 
be made for expansion every 6 or 8 stories, either by 
slip joints or loops of the general form shown in Fig. 8, 
which may be concealed in specially provided pockets in 
the floor or in spaces furred down below the ceilings 
near the walls. 

If slip joints are used and the risers concealed in 
slots, removable panels should be placed in front of 
them in order to make them accessible for packing. 


PIPE SIZES FOR HEATING SYSTEMS 
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Radiator Connections 


T WO typical radiator connections are shown in Figs. 
g and 10, which are made with special reference to 
flexibility against expansion strains caused by a move- 
ment of the riser. 
Figure 9 is for a 2-pipe connection and Fig. 10 for a 
single connection, both being suitable either for the up- 
ward or downward supply. 
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TWO-PIPE RADIATOR CONNECTION 
SINGLE-PIPE RADIATOR CONNECTION 


FIG. 9. 
FIG. 10. 


_ Methods of making the connections and locating the 
air valves for wall or circulation coils are shown in 
Fig. 11. When the steam supply is at the bottom of the 
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header, as in the upper coil, the air valve should be in 
the side of the return header near the bottom, but if the 
supply is at the top, as in the lower coil, the air valve 
should be in the top of the return header, as shown. 
Unless this general arrangement is followed, air is likely 
to become pocketed in the central portion of the coil and 
thus greatly reduce its efficiency. A typical connection 
for an indirect stack at the end of a supply line is shown 
in Fig. 12, and illustrates the method of dripping the 
main and sealing both the drip connection and the 
return. 
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SINGLE-PIPE UPWARD SUPPLY RISER CONNECTION 
FIG. 7. SWIVEL CONNECTIONS 
FIG. 8. LOOP TO CARE FOR EXPANSION 


FIG, 6. 


The pipe sizes are usually based on the square feet 
of direct radiating surface to be supplied. When the sys- 
tem contains indirect stacks and secondary heaters in 
flues and ducts, reduce them to equivalent direct surface 
by multiplying by 2. For supply mains, and risers in the 
2-pipe system, columns 1 and 2 of the accompanying 
table may be used. 

The corresponding sizes for the returns are given in 
columns 4 and 5. These are for a gravity return of the 
condensation to the receiving tank. When a vacuum 
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CONNECTIONS AND LOCATION OF AIR VALVES 
CONNECTIONS FOR AN INDIRECT STACK 


FIG. 11. 
FIG, 12. 


pump is attached to the system, the returns may be made 
one size smaller than those given in the fifth column. 

The sizes given for vacuum returns are for general 
use, where no other data is available. Most vacuum 
systems, however, arepatented, and the concerns hand- 
ling them furnish data as to pipe sizes, etc., adapted to 
their particular apparatus. 

Column 3 gives the radiating surface cared for by 
supply risers with upward-feed, in the single-pipe system. 
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STEAM FOR HEAT AND POWER 


By SterLiInGc H. BUNNELL 


divided into 2 classes, condensing and noncondens- 

ing. Condensing engines, we understand, exhaust 

into condensers at a pressure a pound or 2 above 
vacuum ; and noncondensing engines exhaust into the at- 
mosphere at a pressure of 15 lb. or less, above vacuum, 
according to the height above sea level, and the weather 
conditions. Steam is much cooler with condensing en- 
gines than with noncondensing engines, so that exhaust 
steam feed-water heaters are generally used only with 
noncondensing engines and pumps. Considering steam 
engines as power producers, the only difference between 
condensing and noncondensing operation is that the first 
gives better.economy—more power from a given quantity 
of coal. But turning the attention to the heating pos- 
sibilities of the exhaust steam, noncondensing operation 
has evident advantages. The fact is, that steam in pass- 
ing through an engine carries with it in latent form 
most of the heat put into it by the boiler furnace, and 
loses only a small quantity in exchange for the work 
done by the engine. 

The use of the same steam, first to do work in an 
engine, and then to furnish heat by its condensation in 
heating pipes, is not uncommonly known and practised. 
Exhaust steam at or slightly above 212 deg. is used 
for steam heating of buildings, in paper drying rolls, 
dye-vats, and for a hundred other purposes. Few manu- 
facturers, however, have appeared to realize that steam 
may do work and yet be exhausted at other pressures 
than atmospheric and other temperatures than 212 deg. 
The power plant has been designed first, and the exhaust 
steam then collected and saved if any obvious use for it 
happened to exist. But in view of the fact that power 
development wastes 9/Io of the heat in the coal, generally 
more rather than less, and steam heat can recover 7 
or more of the 9/10, the development of heat and power 
should be planned as a single operation. The heat is 
really the first of the two to be provided for, and the 
power may then be obtained by modifying the heat 
development plant. 

Assume for example that a liquid is to be dried on 
plates or rollers heated to a temperature of 290 deg., 
and that a million heat units per hour are needed to 
evaporate the moisture, while 20 hp. is required to oper- 
ate the dryers and accompanying machinery. To obtain 
a temperature of 290 deg., steam must be supplied to 
the dryers at 300 deg. or more, say a pressure of 55 Ib. 
The latent heat of this steam is 901 heat units per pound, 
so that 1110 Ib. will be required to furnish 1,000,000 
heat units per hour. Allowing 15 per cent as liberal for 
losses, the steam supply amounts to 1306 lb. an. hour, 
equal to 7966 cu. ft. at 55 lb. pressure. 

If this steam is exhausted by a piston with a dis- 
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placement of 7966 cu. ft. an hour, it is only necessary - 


to apply a higher pressure to the opposite side of the 
piston, to get the necessary 20 hp., equal to nearly 40 
million foot pounds per hour. This can be developed 
by a pressure of 5020 lb. a square foot moving through 
7966 ft., equivalent to 35 lb. a square inch. If therefore 
the steam required for the drying operation is supplied 
from a boiler at 55+35 lb. pressure, and passed first 
through an engine, taking steam, full stroke, and ex- 
- hausted into the dryers at 55 Ib. pressure, the same 
quantity of steam will do 20 hp. of work and afterwards 
supply a million heat units an hour. The engine, how- 
ever, may as well be worked expansively, so as to bring 





the terminal pressure down to near the pressure re- 
quired in the dryers; wherefore the boiler pressure may 
well be increased 10 lb. or more. The cylinder dimen- 
sion and speed may be any that will give displacement 
of 7966 cu. ft.:an hour—say 9 in. diameter, 12 in. stroke 
and 150 r.p.m. 

The running conditions are a little unusual for steam 
engines, but even then it is unnecessary to go outside 
of standard designs. The temperatures and back pres- 
sure being high, a plain piston-valve engine should be 
chosen since all leakage will be useful for its heat. 
Cylinder sizes are easily made as desired by fitting to- 
gether cylinders and frames as required, and any engine 
shop can furnish the proper combination. The gover- 
nor should be a plain throttling type. The engine cyl- 
inders should be made a little larger than exact figures, 
as the boiler pressure can be lowered a little if the engine 
proves to be more powerful than necessary; or the cut- 
off can be altered to make the quantity of steam right 
for the heating operation, and the pressure changed to 
suit the power requirement. 

The method as illustrated may be employed in de- 
signing the steam plant for any similar manufacturing 
operation. It may be summarized as follows: First, 
compute the quantity and pressure of steam necessary to 
furnish the best required; then find the size engine 
necessary to exhaust this quantity of steam, and finally, 
compute the pressure to which the steam must be raised 
in order to do the necessary work on the way through 
the engine. It is not necessary to determine these quan- 
tities with great accuracy. The engine can be made 
large enough to give a margin of capacity; the cutoff 
can be made variable by a plain adjustable eccentric; 
and the boiler may be ordered strong enough for an 
extra 25 Ib. pressure if finally found desirable. After 
the plant is in operation the engineer cay study the 
actual conditions, always likely to be somewhat different 
from those expected, and change cutoff to alter the 
quantity of steam for heating, or boiler pressure to alter 
the available power. A throttling governor will keep 
the plant going while the pressure is gradually lowered 
to the most economical running point; and a bypass 
and reducing valve will supply any deficiency of steam 
in the heaters until the engine has been adjusted to 
abstract power from all the steam before it passes into 
the heating system. 

- It will be noticed that after steam under pressure 
has been condensed to water, the water, being at the 
same temperature as the steam, will carry off consider- 
able heat. If released from pressure, as through a trap, 
the water will burst into steam, in part, while the re- 
mainder falls to 212 deg. temperature. 

The obvious way to save this heat is by a counter- 
current heat exchanger, passing the hot water in one 
direction and the cold boiler feed in the opposite 
direction. If the hot water can be fed to the boilers 
direct, all the heat can be saved by keeping it under 
pressure and pumping it into the feed lines. 

In some plants steam is required under several pres- 
sures, to give corresponding temperatures for special 
operations. One method very easily employed is to 
operate several engines or pumps, one for each service, 
exhausting into separate systems. This method is com- 
monly seen in compound condensing power plants, where 
high-pressure pumps exhaust through feed heaters; and 
absorption refrigerating systems, where pumps exhaust 
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into evaporators, and these produce steam at lower pres- 
sure, which is condensed in the ammonia generators. 
There are I or 2 cases of textile mill engines, where 
the receivers of compound engines are bled for steam 
for dyeing operations. The method could well be em- 
ployed in factory heating, where the main engine is 
compound. Steam from the receiver could be used in 
the heating pipes, and the surplus left for the low pres- 
sure cylinder. 

Heat in its relation to power is a good deal like 
water. It starts at the top of the grade—the temperature 
scale—and falls down the scale as it does work. Where- 
ever along the line heat is wanted, it can be taken off; 
but never after the heat has passed below a temperature 
point, can it be run back up there again. In applying 
heat, it should start high enough on the scale—that is, 
with steam at the proper pressure—so that work or heat 
may be furnished along the way, and the steam be finally 
left condensed to water at boiler feed temperature ; or if 
not suitable for return to boilers, the condensed water 
should be made to exchange its heat with the fresh feed 
water, and leave the system at the lowest possible temper- 
ature. Neglect to observe the principles of economical 
use of heat is one of the causes which tend to increase 
the price of fuel, and indirectly, no doubt, is one of the 
many causes of the much-discussed “high cost of living.’’ 


SPECIAL FURNACES 


Arrangement for Burning Oil and Gas to the Best 
Advantage 


By Joun Dick 


one by H. L. Sherman, on Firing with Natural Gas, 
and the other by Thos. C. Robinson, on Oil as 
Fuel. 
There is a very great waste in the use of both 
natural gas and oil, and in the majority of cases the re- 
sults obtained are much below what it is possible to 
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FIG. 1. 


get by properly designed boilers and methods of ap- 
plication. The internal furnace boiler (Scotch type), 
with dry back, is best adapted for fuels of this char- 
acter; but even then it must be properly designed; 
and where the fuel is fed directly into the furnace, it 
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SECTION OF INTERNALLY FIRED BOILER WITH DUTCH OVEN AND DRY BACK EXTENSION FOR OIL 
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is not possible to get perfect combustion. The Dutch 
oven type as herein described, is the only type chat 
will give proper results, and this style of Dutch oven 
may be used successfully with any style of burner. 
It may also be applied to boilers of the externally fired 
type. © 

The brick lined extension front forms a combustion 
chamber, making available the entire heating surface 
of the boiler, and at the same time it gives perfect 
combustion. The combustion chamber at the rear is 
also lined with fire brick. The cut shows a checker 
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FIG. 2. SECTION OF FURNACE SHOWING AIR INLET SPACES 


AND DAMPER SYSTEM 


work baffle wall at the entrance of the furnace, the 
purpose of which is to retard the passage of the gases, 
producing a reverberatory effect, and which brings the 
gases into direct contact with the heated surfaces of 
the heating pipes, and the surplus left for the low-pres- 
without interfering with the draft. 

The cast-iron front is adapted to any style of oil 
burner, the opening for the burner being central, with 
a peep-hole immediately above. Below this central 
opening is a large opening, with swinging door, to 
give ready access to the furnace extension, for cleaning 
or repairs, or for the purpose of burning waste product. 


BURNING 


All the air admitted to the furnace is heated, and 
there is a circular rotating damper which admits 
the proper supply of air necessary to give perfect com- 
bustion under any and all conditions under which the 
boiler may be working. 
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front is so’ constructed as to be 
readily removed in case of repairs. 

This particular form of construction is equally well 
adapted where natural gas is used as fuel, and will 


give higher efficiency, better economy, lower uptake 


The cast-iron 
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temperature, where either oil or gas is used, than any 
other form of setting. 

As usually designed for coal burning, a boiler can- 
not give as good results for the furnaces are too large 
and the general proportions not right for proper econ- 
omy when burning oil. 


VERTICAL CURTIS TURBINES 


Shaft Packing and Lubrication 


wheel casing consists of carbon rings, which oper- 

ate without lubrication and prevent steam leakage 

when the pressure in the casing is greater than 
atmosphere and provide a means of preventing air being 
drawn in when the pressure inside is below atmosphere. 
These rings are made in segments to insure a better 

fit to the shaft and are “archbound,” that is, when 
assembled in the machine the ends of the segments come 
together and a clearance exists between the carbon and 
the shaft. This clearance should be made at least equal 
to the maximum expansion of the shaft since the carbon 
expands very little. It is essential that the joints at 
the ends of the segments be perfectly square and radial. 


P wie where the shaft passes through the 
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FIG. SECTION OF CARBON PACKING AND CASING 


12. 


. 1, Turbine head; 2, Outer packing casing (half) with bolts; 3, 
Garter springs; 4, Carbon ring segment; 5, Cover plate for inner pack- 
ing casing with bolts; 6, Inner packing casing; 7, Shaft. 


High pressure end packing consists of 4 rings, each 
ring being carried.in a rectangular cell of close clearance. 
Each ring is held together by 2 garter springs, which 
rest in grooves in the rings. 

Low pressure end packing consists of but 2 rings 
which are made as described. The method adopted to 
prevent air being drawn into the machine is to seal 
the packings with steam, which is led from the steam 
pipe to the casings through pipes with valves for regu- 
lating the flow of steam to the casings. 

A large drain pipe is run from the upper chamber of 
the high-pressure casing directly to the atmosphere, thus 
preventing steam from blowing along the shaft up into 
the generator, and acts as a signal in that when the 
packing operates properly a small amount of steam will 
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escape. Another drain pipe is run from the lower cham- 
ber to a lower stage in which there is a suitable pressure. 
A valve is put in this line so that it may be shut off 
when desirable. 

In fitting any of the packings, every precaution must 
be taken to see that the rings are free to move in their 
casings, for if they are clamped or jammed in any way, 
they will wear rapidly and may in extreme cases injure 
the shaft. No oil should be used in fitting the rings, 
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FIG. 13. DIAGRAM OF PRESSURE OIL PIPING 


as it carbonizes and may prevent the rings centering 


themselves with the shaft. A small amount of dry flake 
graphite rubbed into the surface of the carbon will help 
to produce a polished surface. 


' Lubrication 


FIGURE 13 shows an arrangement by which a single 

pump delivers oil to the step bearing, to the hy- 
draulic gear cylinder and to the upper bearing. The 
flow of oil to different points is governed by bafflers. 
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A reducing valve lowers the pressure of a sufficient 
quantity of the oil for the upper bearings and hydraulic 
gear to a pressure varying in different cases from 50 
to 150 Ib. per sq. in. A relief valve on the low-pressure 
system prevents abnormal rise of pressure. 

Connected to the pipe at the low-pressure level is 
a closed tank partly filled with compressed air. This 
tank affords a storage so that: the intermittent demand 
of the governing mechanism will not cause sudden drafts 
of oil from the step bearing system. It also makes pos- 
sible the action of the governor even when the step 
bearing pressure fails. 

A gage glass shows the oil level in this tank and 
indicates that there is sufficient air storage to give the 
desired oil delivery without too much drop of pressure. 
The tank must be kept perfectly tight so that loss of air 
will be avoided. It can be filled from any compressed 
air system, or if necessary with a hand air pump. 

There is a connection to an accumulator at the point 
of highest pressure near the pump. One function of an 
accumulator is to afford storage in case the pump should 
stop. Another function is to equalize the flow between 
successive strokes of the pump. This latter function, 
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FIG. 14. OIL PIPING WITH 2 SEPARATE SYSTEMS 


while not actually necessary, is desirable even with good 
pumps. The weighted accumulator affords an excellent 
means of governing the pump, or of starting automatic- 
ally an additional pump should the pressure fall. 

Figure 14 shows an arrangement in which there are 
2 separate systems for lubrication, one high pressure 
for the stepbearing, the other at a comparatively low 
pressure, from 50 to 150 lb. per square in., for the hy- 
draulic gear cylinder and the upper bearings. The air 
chamber and bafflers are used in the same manner as 
in the single pump arrangement. With the 2 separate 
systems it is necessary to operate 2 pumps, or sets of 


ENGINEER 407 
puinps; but as the total amount of oil required is con- 
stant, this means that the pumps do not have to be so 
large, the amount pumped to the higher pressure is re- 
duced, and the reducing valve is eliminated. For this 
reason, except on the smaller machines, it is generally 
more desirable to have 2 separate systems. 

In some installations the upper bearings and the 
hydraulic gear are supplied with oil from a station 
system to which the hydraulic gear is adapted. In such 
cases the equalizing tank is usually left out. 
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FIG. 15. 

1, Head (inlet end); 2, Plug for blowoff; 3, Strainer (gauze mesh) ; 

4, Baffler frame; 5, Adjusting screw; 6, Head (outlet end), 7, Washer 
(inlet end); 8, Strainer frame; 9 Baffler screw; 10, Washer (outlet end). 


FIG. 16. ADJUSTABLE UPPER BEARING BAFFLER 
1, Baffler frame; 2, Baffler plug; 3, Stuffing gland for (1); 4, Cap 
for (3); 5, Handwheel for (2); 6, Supporting Disk for packing. 


ADJUSTABLE STEP BEARING BAFFLER 


The function of the baffler should be thoroughly 
understood. The baffler in the pipe line to the step 
bearing consists of a cylinder containing a plug on the 
outside of which a rectangular thréad is cut; this thread 
affords a spiral passage which introduces the desired 
resistance to oil flow, but does not prevent the passage 


_of such small particles as might go through screens or 


filters. | Where practicable, this baffler should, with 
normal flow, absorb about 25 per cent of the pressure. 
The bafflers are designed to operate with oil at about 
120 deg. F. If the oil is more viscous, or if the tempera- 
ture is lower, the resistance of the baffler is greatly 
increased. The pressure difference across one of these 
bafflers is about twice as great at 86 deg. F. as at 140 
deg. When conditions demand it, a somewhat greater 
flow can be provided with the same drop in pressure 
by shortening the baffler plug. It is better, however, 
to use a plug of full length but with a larger thread, 
since with a larger cross section of opening there is less 
danger of stoppage. 

Baffler should be used under all circumstances. When 
there is only one machine on its own pumps, it is possible 
to run without the baffler; but this is not good practice. 
When there is more than one machine on the same step 
bearing supply system, bafflers must be used. If all 
machines have the same step bearing pressure, it may be 
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possible to operate without bafflers, but with consider- 
able risk, as a slight variation of pressure due to change 
of load or other cause will permit one machine to rob 
the others. With machines having different step pres- 
sures bafflers must be used in order to operate from the 
same system. 

Second baffler illustrated in Fig. 16 is used to take 
oil from the hydraulic gear supply and reduce the oil 
pressure to that required for the upper bearings. 

(To be continued.) 


FRICTION OF VEHICLES 


Is Draft Pull on Up Grade Harder with Ball or Roller 
Bearing than with Ordinary Axles? 


By THomas J. HoLMEs 
T® above question has often been discussed and 


both sides have their arguments to support their - 


contentions. 

I have never seen the actual test made on a 
grade, but would say that I can imagine why ball or 
roller bearings on a grade might require more, force or 
power than would be required with an ordinary axle, 
if the balls or rollers were not perfect or were the least 
bit worn or broken in which case the axle might be 
forced between them and centered, in which case the 
draft would be difficult. 

On ordinary level roads, or going down grade, it is 
almost universally conceded that ball or roller bearings, 
run easier than the ordinary axle, but the arguments 
are that on going up a grade as in the illustration the 
center of draft is along the line A B, running through the 
center of the axle E, and through the center of the ball B, 




















DIAGRAM OF BALL BEARING ON VEHICLE WHEN GOING UP 
GRADE 


while the action of gravity of the load is along C D 
toward the center of the earth the same as it is on the 
level ground; and that this centering of the line of 
draft on E and B tends to make a dead center or a heavier 
pull than on the ordinary axle. « 

Second: That in case the balls are imperfect or worn 
or broken, or the rollers are worn, so that they separate, 
the axle tends to wedge itself between the balls and 
“centers” so that on an up grade draft will be harder 
than an ordinary axle. 

Third: That since vehicles equipped with ball bear- 
ings, run down an incline with greater speed than vehicles 
with the ordinary axle, the “back pull” on vehicles equip- 
ped with ball bearings going up grade must be greater 
than those with the ordinary axle, and therefore they 
will pull harder up grade. 

Every bicycle rider in hilly country has noticed the 
hard labor necessary to climb even.a small hill, and is 
more or less familiar with the above arguments. I have 
never heard the question discussed with relation to the 
use of ball bearings on pulleys in machine shops, but 
do not see why these arguments, to a great extent, should 
not apply. 
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It must be borne in mind that there is a certain amount 
of “play” sidewise on the ordinary axle enabling the 
load to adjust itself to the surface of the roadway. This 
“side play” is absent, in axles using ball or roller bear- 
ings, Owing to the manner in which they are installed, 
whether this “side play” tends to make the draft easier 
on an up grade, and to what extent, I have never heard. 

_ Another question worthy of consideration in discus- 
sing this matter is, as to the difference in draft, if any, 
between a vehicle being drawn up a grade and one being 
pushed up a grade. 

Then, too, there is the question of costs and repairs, 
to be compared and considered in installing either the 
ordinary bearing or the ball bearing. 

Every owner of vehicles must decide as to the ad- 
visability of the use of these bearings. Some argue that 
as there are so many parts to wear and get loose they 
prefer the simple axle, while others argue that if one set 
of balls or rollers is good, why would not 2 sets be 
better ? 

I give you the arguments above but would not give 
my final opinion until after thorough trials and tests, 
with the proper appliances under ordinary conditions. 


MISDIRECTED ENERGY 


Discussions Preliminary to Installing a Producer Gas 
Plant 


By I. H. P. 


66 ELL, I suppose you’ve heard the glad tid- 
ings?” said the night engineer to the day 
man, who, dinner pail in hand entered the 
power house ready for his task. 

“If you mean the change to gas-engine drive, I 
might say that I have, but I don’t know why you should 
shake hands with yourself over it. For my part I 
can’t see it that way. Steam’s been good enough for 
us for a good many years, and when you want the 
power she’s always’ there, ready to turn over and no 
guess work or hit-or-miss about it. Now take a gas- | 
oline engine—” 

“Well, well, all right, let it go at that. I got to 
get home and do a little work ’round the yard before 
I hit the hay. But I'll tell you right now, you old 
mossback, you’re just like the rest of the old fogies, 
can’t see any farther ahead than your own nose. It’s 
my idea that gas engines are the coming prime movers 
along certain lines, and for my part I’m mighty glad 
they have at last decided to junk these old steam- 
eaters and give us fellows a chance to learn something 
more advanced and something there will be a little 
more money in than—”. 

“Are you talking yet or again? I thought you had 
some work to do at home. Believe me, if you read 
fewer of those fairy tales in those magazines you get, 
about superheat and coal-gas analysis and all that junk, 
and got more good solid sleep and quit smoking that 
double X brand of dope, you wouldn’t have those funny 
dreams. Take my advice, my boy, cut it out and notice 
how quick your appetite improves and how the bloom 
returns to your hollow cheeks.” 

“Hollow yourself, you big stiff,” retorted the other, 
stooping, picking up and throwing a piece of dirty 
waste, all with apparently the same motion, which 
successfully landed and knocked the big man’s cap in 
the 80-in. flywheel of the 16 by 16 which was then 
running about 300 per. 

The jubilant marksman stayed long enough to re- 
mark that he would find the cap when he shut down 
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to repack the rod that night, and hastily beat a retreat, 
mightily pleased with his little joke, and started home- 
ward to build a new coop for his plymouth rocks. 

The other, satisfying himself that his cap—and in- 
cidentally a good cigar—was really in the flywheel, 
considered a moment about shutting down long enough 
to get it out, but the direct-reading wattmeter on the 
machine panel telling him that the foundry had a heat 
blowing, concluded he would not, and sought solace 
in the fire-room where he could always find relief 
bully-ragging the unresponsive stoker, who took all 
the abuse the engineer chose to give him, and who, 
after attentively and sympathetically listening to 8 
minutes of solid and unrepeated vituperation, went out 
and told the coal passer that “someone must have eaten 
the chief’s pie for supper last night.” 

And so it came to pass that after due deliberation 
it was decided to supersede the steam equipment with 
that of producer gas apparatus, and accordingly, after 
selecting the type, make and size of equipment, founda- 
tion blueprints made their appearance and work was 
begun excavating within the building for the founda- 
tion for the new unit. 

Owing to the fact that the size of the power house 
was ample only for the present equipment, any addi- 
tional machinery meant a shortening of belt centers, 
and a general crowding together of old apparatus 
until such time as the new equipment could be placed 
in commission, enabling the abandoning and removal of 
the ancient and ofttimes mended cripples. 

Tight belts and hot bearings assumed a prominent 
position in the already long list of attendant horrors 
without which no self-respecting small country town 
central station is complete. All these things naturally 
weigh upon and depress the giant minds which cope 
daily with these interesting and instructive problems, 
and if our detention hospitals are not filled with central 
station engineers, it speaks well for the well balanced 
mentalities with which these men must be gifted. 

Given a 16 by 16-in. center-crank automatic (with a 
bent crank-pin), a 90-kw., 75-kw., a 374-kw., and 2 ex- 
citers belted over the same wheel, occupying a floor 
space of 28 by 7 ft.,a belt speed of 4600 ft. p.m., a prim- 
ing boiler, a feed-water heater 3 times too small, a leaky 
roof, a bad bunch of coal, a wet, windy Saturday night, 
bare primary wires playing hide-and-seek in the trees, 
circuit breakers of the hair-trigger variety, a half drunken 
fireman, and we have a condition well caculated to 
horrify and unnerve the layman, and please and amuse 
those lovers of the unexpected, the spinal jar and the 
pyrotechnic concussion, but which our engine help 
pass through daily and nightly as matter-of-fact routine 
and necessary evils. Some men, I am sorry to say, 
have been known to give way to violent and abusive 
language that would make a thoughtful man shudder, 
hvt I shall always remember a trying hour-and-a-half 
during which time a leak in the roof developed, ad- 
mitting a good sized cascade onto a 28-in. belt, 2 ex- 
citer belts broke, a Corliss exhaust valve turned over 
twice, a fire was discovered in the coal pile, both 
boiler-feed pumps and one injector became inoperative 
for 30 min., actual time, allowing the water to drop 
completely. out of sight, at which period the tele- 
phone central called up, announcing a fire in the fourth 
ward, and would he please blow the siren! As I say, 
I have known this man to break forth as follows: “Me- 
thought I heard a voice cry, ‘Sleep no more.’ ” 

Now, imagine, if you can, the perfect mental equi- 
poise such an expression would indicate. 
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And so it was, with opposing views, that the 2 en- 
gineers looked upon the new apparatus which was to 
be placed under their care; the night man, a young 
fellow of 27, ambitious and well posted on matters 
mechanic, eagerly awaited the installation of the new 
unit ; the day man, a seasoned veteran of the old school, 
with great contempt for book learning, and with a 
penchant for arguing against any matter the other 
chose to support. They were, nevertheless, fast friends, 
and many a debate took place which was sometimes 
well worth listening to. Their theme for the last 
several nights had been the readiness with which 
steam and gas driven units could be put into service, 
the older man naturally taking the steam end of the 
argument in which he was firmly intrenched, knowing 
his ‘ground from long experience; and inasmuch as 
the upholder of the gas unit had had practically no ex- 
perience in the new field, barring a few small gasoline 
engines, his imagination was compelled to supply what 
his knowledge lacked. 

“Yes, and I tell you, that by the time you’ve got 
the water out of your line, your engine warmed up 
properly and up to speed and got your generator on 
the line, in what you’ve got left of 5 min. you wouldn’t 
have time to change your mind, take it from me.” 

“All right, sonny, don’t get all fussed up now; first 
thing you know you'll bust out cryin’. Now remember, 
there’s two sides to every story, and as long as you 
have definitely settled for your own satisfaction that it 
is 5 min., we'll let it go at that. I won’t cavil about 
a few seconds one way or the other. Call it 5 min., 
daily average, good practice. Now, what I want to 
know is, can you beat it with any gas engine of equal 
capacity ?” 

“Beat it? Why, bless your heart, it’s being done 
regularly in less than a minute. Why, all that’s neces- 
sary is to give her one or 2 shots of air, open your gas 
valve and she comes right up to speed while you are 
opening your sight feeds and turning on the water. 
Why, a friend of mine does it in 45 sec. from a stand- 
still to generator picked up and on the line, regular.” 

“Have you ever done it, or seen it done, that’s the 
question now?” 

“Well, no. Fact is I’ve never had the chance to 
try, but as soon as our new engine is in, I’II—” 

“Well, there you are! That settles it. A friend 
of vours does it. You’ve never done it, in fact, never 
seen it done, but think you can do it. How cheerful! 
It’s funny that none of these fellows are ever around 
that do these wonderful things. A minute! Forty- 
five seconds! Ha! More like an hour. What with 
blowing up your fires, pumping up your air and jack- 
ing the engine over to center again after 3 or 4 bum 
starts, wet spark plug and goodness knows what not. 
Don’t tell me 45 seconds! It might take you 3 or 4 
days for all I know.” 

““Well, cuss it all. I’ve got his letter saying he did 
cS 

“Letter? Letter? Letter me no letter. Why! I 
wouldn’t believe it if I saw a moving picture. photo- 
graph of it!” 

(To be continued.) 


THIRTY YEARS AGO the value of natural gas produced 
in the United States was less than $500,000. There are 
now nearly 30,000 wells, producing annually more than 
500,000,000,000 cu. ft. of gas, valued at nearly $75,- 
000,000. Last year the output was 508,353,241.000 cu. 
ft., Pennsylvania being the greatest consumer, with 154,- 
475,376,000 cu. ft—Compressed Air Magazine. 
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INDUCTION MOTORS. PART I 


Construction, Windings and Principles of Polyphase Motors 


By Joun A. 


N the utilization of the electric current for power 

purposes, 3 general classes of motors are used; 

namely, the alternating-current, the direct-current 

and the universal types. The choice is necessarily 
dependent upon the nature of the current supply and 
upon the conditions under which the motor is to oper- 
ate. The first 2 types can be used only upon the par- 
ticular form of current for which they are designed, 
while the universal class will operate upon either alter- 
nating or direct currents. The latter type, however, 
is not in general use for industrial purposes. 


SQUIRREL CAGE MOTOR SHOWING CONSTRUCTION OF 
SOLDERED SHORT-CIRCUITING RINGS 


FIG, 1. 


There are several types of alternating-current 
motors, but that most widely used is the induction 
motor. The simple construction of the latter gives it 
an advantage over other types in that it can be built 
more substantially and does not contain so many 
points where defects can develop. Moreover, the ab- 
sence of a commutator in its working circuit renders 
it particularly adapted to locations where sparking 
would be dangerous It requires less attention than 
any other type and can be controlled from a distance 
without difficulty. Its stable construction, freedom 
from commutating troubles, and the ease with which 
it can be controlled render it fitted for operation under 
the most unfavorable conditions. 

While the mechanical construction of the induction 
motor is for the most part simple, the action of the 
current in producing rotation is, in general, not so well 
understood, In analyzing the operation let the con- 
struction first be considered. 

Like all motors, this type is composed of 2 funda- 
mental parts, one of which is stationary and the other 
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movable. The former is designated the stator and the 
revolving portion the rotor. Like other motors, each 
of these elements carries a winding. The term primary 
is sometimes applied to that winding, either on the 
stator or rotor, to which the power is applied while 
the remaining winding is called the secondary. The 
use of these terms arises from the general similarity to 
a transformer, the current in the motor secondary be- 
ing induced in a manner similar to that of the current 
in the transformer secondary. 
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FIG, 2. SINE WAVE DIAGRAM FOR 3-PHASE MOTOR 
FIGS, 3 to 6. DEVELOPED CROSS-SECTIONS OF STATOR AND 
ROTOR WINDINGS 


The primary winding may be placed upon either the 
stator or rotor, but it is the general practice to place 
it upon the stator, the secondary winding being located 
on the rotor. They will be so considered throughout 
this series of articles. 


Windings 


TATOR winding is for the most part of the same 

construction and arrangement as that of an alter- 
nator armature and is distributed in slots cut in the 
laminated iron core of the stator. 
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The rotor winding may be variously constructed. It 
may be of the same type as is used for alternator arma- 
tures; it may consist of short circuited groups of con- 
ductors, or a series of straight copper bars may be 
used, the respective ends of which are joined to heavy 
copper short circuiting rings at the points where the 
bars emerge from the core of the rotor. A fundamental 
requirement:of any type of rotor winding is that, when 
running at full load and full speed it must be short- 
circuited either upon itself as a whole, in groups or 
sections, or by common rings joining together the in- 
dividual conductors. 

The simplest form of induction motor is that in 
which the conductors are joined direct to shortcircuit- 
ing rings at the ends of the rotor. This class of rotor 
is known as the squirrel-cage type. The conductors 
consist of straight copper bars securely fastened to 
heavy copper rings at the ends of the rotor as shown 
in Fig. 1. 

Polyphase Motors 


[N the discussion of the operation of this class of 

motors consider the action of a magnetic field upon 
a simple coil of wire closed upon itself. It is a well 
known fact that when the magnetic flux is caused 
to pass within the area enclosed by the coil, an elec- 
tromotive force is induced which produces a current 
in the coil. This current, in turn, establishes a mag- 
netomotive force which opposes or tends to repulse 
the main flux. Moreover, when the main flux is re- 
duced or withdrawn from the coil the current in the 
latter is reversed, causing a consequent reversal of its 
magnetomotive force with a resulting tendency to 
attract or uphold the main flux, thus opposing its re- 
duction or removal. If the coil were free to move, it 
would be repulsed from a magnetic field brought to- 
ward it and would continue to move until a magnetic 
equilibrium were reached between the coil and the 
main field. However, if the main field, after being 
established within the coil, is withdrawn, the coil will 
be attracted and tend to follow the motion of the field. 
It is upon this principle that the action of the induction 
motor depends. 

In the polyphase motor, the stator winding is com- 
posed of several separate windings, the number de- 
pending upon the number of phases in the supply cir- 
cuit. The winding is exactly the same as would be 
used upon the armature of an alternator under the 
same conditions. 

The individual windings are displaced from one 
another along the inside periphery of the stator by 
an angle depending upon the number of phases for 
which the motor is designed. Ina 2-phase motor, there 
are 2 windings spaced 90 electrical degrees or % of a 
pole pitch apart. In the 3-phase machines, there are 
3 windings spaced 120 electrical degrees apart or at 
spacing distance of 4% and % of a double pole pitch 
respectively. 

In analyzing the action of the currents in the motor, 
let a 3-phase motor of the squirrel-cage type be con- 
sidered. The sine-wave diagram of Fig. 2 represents 
the relation of the currents in the 3 phases A, B and C 
of the supply circuit. In Figs. 3 to 6 are shown devel- 
oped cross-sections of the stator and rotor windings. 

Consider the condition at the instant corresponding 
to point 1 in Fig. 2. If the portions of the current 
waves above the line X X are considered as positive 
and those below negative, it will be seen that the 


current in phase A is at a maximum in the positive. 


direction while the currents in phases B and C are 
of a smaller value, are in the negative direction and are 
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equal to each other. The position and distribution 
of the magnetic flux will now be as shown in Fig. 3, 
in each group of conductors enclosed by the magnetic 
loops. The relative direction of the currents in the 
conductors of the respective phases is the same, owing 


to the construction of the winding which is shown in 


Fig. %. It will be observed in Fig. 3 that north and 
south poles are formed at the points N and S. 

Let the condition one-twelfth of a cycle later repre- 
sented by point 2, Fig. 2 be considered. The current 
in phase B has now fallen to zero while the currents 
in phases A and C are equal. This causes a shifting 
forward of the field by a distance of one-sixth of a 
pole pitch as shown in Fig. 4. 

Figure 5 shows the position of the field at the end 
of the next twelfth of a second, corresponding to point 
3, Fig. 2. The current in phase C has now risen to a 
maximum in the negative direction while the currents 
in phases A and B are equal to each other in the posi- 
tive direction. It will be seen that the field has now 
advanced by another sixth of a pole pitch. 

At point 4, the current in phase A has become zero 
while the currents in phases B and C are equal. The 
flux has now shifted as shown in Fig. 6. 

















FIG. 7. DEVELOPED 4-POLE 3-PHASE STAR-CONNECTED STATOR 
WINDING 


In like manner, the movement of the field can be 
traced completely around the stator. The numbered 
points of Figs. 3 to 6 represent the relative positions 
of the field corresponding to the instants designated 
by the same numbers in Fig. 2. 

When the motor js started, the stator field begins to 
rotate with the result that its magnetic lines sweep 
over and are cut by the conductors of the rotor. A 
magnetomotive force will therefore be established by 
the induced currents of the rotor winding which will 
be opposite in direction to that of the stator winding. 
The result will be that the coils toward which the poles 
of the stator field move will be repulsed by the latter 
while the others will be attracted. The resultant rota- 
tion of the rotor in response to these forces is thus 


apparent. 
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Slip 


]\ the consideration of the forces causing the rotor 
to revolve, it will be seen from the foregoing ex- 

planation that it is necessary for the conductors of 
the rotor to cut the lines of force produced by the 
stator. The speed of the rotor can therefore never 
equal that of the field unless the rotor is operated by 
an external source of power. It is necessary for it to 
revolve more slowly than the stator field in order to 
allow the necessary cutting of the magnetic flux. At 
no load the torque required to turn the rotor will not 
be as great as when the motor is loaded. The rotor 
will, therefore, run nearer to synchronous speed than 
under conditions when a stronger torque is required. 
The difference between the speeds of the stator field 
and the rotor is known as the slip. It may be ex- 
pressed in revolutions per second or as a percentage. 
When expressed in the former manner it is equal to 
the difference between the speeds-per second of the 
stator field and the rotor. When stated as a percentage 
it is the ratio of the difference between the stator and 
rotor speeds to the stator speed. In other words if 

R,=speed of stator field per second. 

R,=speed of rotor per second. 

S =percentage slip. 
the percentage can be expressed by the equation 

R,—R, | 
S=- 
R, 
In well designed motors of the larger sizes, the 

slip at full load is generally from 2 to 3 per cent. In 
those of smaller size it is usually from 5 to 6 per cent. 


ALTERNATING CURRENT 
PROBLEMS 


Drying Alternators; Relation Between Field Current 
and Power Factor 


By V. E. JouNnson 


HERE appeared in the March 1 issue of the 

T Practical Engineer under the caption “Electrical 

Correspondence,” 2 questions and answers, upon 
which some comment may not be out of place. 

One of them, headed “Alternator Connections,” 

contained an answer by N. G. M., ta a question by 

V. H. in regar’l to drying ovt alternator coils. N. 
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VOLTMETER CONNECTIONS FOR TESTING INSULATION 
RELATION OF FIELD CURRENT AND POWER FACTOR 


FIG, 1. 
FIG. 3. 


G. M.’s answer is in every way correct except his 
statement, “either run at a slow speed with fields fully 
excited or it may be run at normal speed 
with the excitation quite low.” 
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When an alternator is short circuited there is no 
external resistance so that the flow of current is lim- 
ited only by the internal “reactance” and “resistance” 
—these 2 being added vectorially and the sum called 
“Impedance.” ; 

In any alternator the stator resistance is generally 
very low—and in any case is negligible. We have then 
the flow of current limited by the armature reactance 
only. 

Voltage 
Current flowing = 
Impedance. 


Resistance being neglegible we can consider the 
impedance to consist of reactance only and we have 


Voltage 
Current flowing = 
Reactance. 

Now the reactance of any given coil or winding 
varies directly as the frequency—that is if the speed 
is reduced by’ one-half—the reactance is reduced by 
a like amount. We know also that the voltage varies 
with the speed, so we can say truthfully: 
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FIG. 2. 


Voltage = Speed X a constant depending upon type 
of machine, exciting force, etc. 

Reactance = Speed X a constant depending prin- 
cipally upon the self induction of the machine. 

Then we have: 

Current flowing = Speed X a constant as described 
--- Speed X a constant depending on self induction. 

We can cancel “Speed” from our fraction and find 
that: 

Current flowing =A constant depending upon cer- 
tain factors +- A constant dependent upon self induc- 
tion, 

Thus we see that speed has practically no effect up- 
on the amount of current flowing. I have run ma- 
chines short circuited dozens and perhaps scores of 
times and know from observation that if the field be 
left untouched while alternator is shutting down the 
ammeter will indicate a constant current flow until the 
generator comes to a dead stop. 

I believe that 212 deg. F. is too high for drying 
out; 180 deg. is safer and not so likely to cause injury 
to insulating compounds. In machines of fairly high 
voltage, the drying out process should not be termi- 
nated when the operator’s judgment tells him the 
generator is dry, for his judgment is frequently at 
fault. The only safe way is to take insulation resist- 
ance—a comparatively easy matter if a supply of 250 
or 500-volt d.c. current is available and a voltmeter 
of known resistance is at hand, see Fig. 1> 
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Touch A and B together—the voltmeter will indi- 
cate line voltage V. 

Touch A to shaft or frame of machine and B to 
the stator windings (free of course from any lines 
which might interfere) and meter indicates a voltage 
considerably less than V, which we will call v. 

If R is the internal resistance: of voltmeter, the 
insulation resistance = R(V/v—1). This should be 
10 or 12 megohms, although 7 or 8 megohms is not 
bad. If the resistance is not high enough, the drying 
out process will have to be continued. 

The second article, headed “Field Excitation and 
Power Factor,” consists of an answer to a question by 
A. B. S. in regard to the effect of power factor on 
field excitation, and the effect of varying field excita- 
tion on generators in parallel. This subject is rather 
complex and would require a lengthy discussion to 
explain thoroughly, but in the main, the matter is as 
follows: 

Unless we know whether we have leading or lag- 
ging power factor, the question, ‘Will it take more 
field current for generators running at 60 per cent 
power factor than when running at 95 per cent?” can- 
not be answered. By field manipulation, we could, 
in the case of several alternators in parallel maintain 
line voltage but have wide variations in power factor 
and field currents in the various machines. Briefly, 
it may be stated that, (a) an alternator connected 
across constant voltage mains the flux flow through 
its stator is a constant regardless of field variations, 
(b) in any alternator we have stator flux set up by 
currents in the stator windings (independently of the 
rotor field), which act as follows: 

(1) At unity power factor the stator flux is 90 
degrees out of phase with the rotor flux, and has 
sensibly no effect on the effective flux. That is, cur- 
rent at 100 per cent power factor does not sensibly 
tend to magnetize or demagnetize the fields or to 
lower the voltage (except for internal alternator im- 
pedance). 

(2) At 90 degrees leading current the stator flux 
is directly in phase with the rotor flux and so tends 
to help it. Between unity power factor and go degrees 
leading, the stator flux tends to raise voltage. 

(3) At 90 degrees lagging current the stator flux 
directly opposes the rotor flux and tends to lower 
voltage. 

Between unity power factor and 90 degrees lag- 
ging current, the stator flux demagnetizes. Graphic- 
ally we have this relation shown in Fig. 2. 

Then for 60 per cent leading power factor the 
field flux is being helped by stator flux so that we 
would need less field than at 95 per cent leading 
power factor. 

At 60 per cent lagging, the field flux is opposed 
by the flux of the stator and we would need more 
field than at 95 per cent lagging. 

The above 2 facts can be shown schematically by 
the diagram, Fig. 3, which is in no sense a curve of 
values, by merely a diagrammatic sketch showing rela- 
tion of field currents necessary. 

In the above discussion I have used leading and 
lagging in the sense of or with reference to current 
taken from line. 

If an alternator is over excited it delivers wattless 
current which is behind its own e.m.f. waves, and 
ahead of the e.m.f. waves of its companion generators. 
The flux in all of these tends to remain constant. 
Hence we see how the current delivered demagnetizes 
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the field of the overexcited alternator and magnetizes 
the field of the underexcited generator until constant 
flux is maintained. This*current is a circulating 
current, doing no work, hence wattless, but having a 
direct effect on the magnetism of the machines, hence 
often known as magnetizing current. The amount of 
magnetizing current flowing depends on the difference 
in field excitations. If the fields are all normally 
éxcited and the machines are similar there is with 
few exceptions no wattless current flowing, as none 
is necessary to produce constancy of flux, this being 
already maintained by the field. In other words, the 
field is supplying the proper amount of magnetism 
so that no “boosting nor bucking” is necessary; the 
statement made by A. L., R. that the field affects the 
division of load of alternators in parallel is incorrect. 
Variation in field strength has no effect on the load 
current delivered, or in the share of load taken. This 
load balancing must be accomplished by adjustments 
in the speed of the prime mover, such as in the gover- 
nor mechanisms, etc. 

To summarize then: 

(a) Excitation depends on the phase relation 
between current and voltage. (b) Magnetizing cur- 
rent varies with the differences in, field strength of 
machines in parallel. (c) Field excitation in no way 
affects division of load of alternators. 


THAT TROUBLESOME CIRCUIT 


R. Woed’s criticism of my sketch in connection 

with the above article, in the March 15 issue is 
evidently well justified and according to the diagram, 
correct. There are, however, extenuating circum- 
stances. Due to an error on my part,-or the drafts- 
man’s in copying the sketch, one of the circuits is 
shown with the connections reversed. 

Referring to Mr. Wood’s diagram C and B are 
reversed, C should be connected to the negative main 
and B to the positive. This will leave the lights on 
the left connected solid and those on the right con- 
trolled by the switch which was originally intended. 

The lights controlled by the switch were in a small 
private office and used only occasionally and _ the 
switch was located just inside the door so they could 
be switched off when not in use. The lights on the 
left were part of a number of others for lighting the 
main office and were all controlled from the main 
switch in the fuse cabinet. Thos. G. Thurston. 


RUNNING A D. C. MOTOR AS A GENERATOR 


] HAVE a 7.5-hp. 220-volt shunt wound motor and 
wish to run it as a generator to furnish current for 


about 100, 55-watt lamps. Can this be done? If so, 
what size field rheostat should I get, or will the resist- 
ance of the rheostat depend upon the winding of the 
particular generator? J. W.N. 

~ A, You can run your shunt-wound motor as a gen- 
erator without any changes whatever in the windings. 
We should advise you, however, to communicate with 
the makers in regard to the size of field rheostat which 
you will require. N. G. M. 


ANYONE, A FOOL OR AN IDIOT, can be exclusive. It 
comes easy. It takes a large nature to be universal, to 
be inclusive. 
—Ralph Waldo Trine. 
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ECONOMY DUE TO PREHEATING COMPRESSED AIR 


Air Worked Without Expansion and Expansively, Coal Saved or Increase of Capacity 
of Plant Due to Preheating 


By W. D. ENNIs 


SE of preheaters or “stoves” for warming com- 
U pressed air supplied to air-operated devices was 

begun almost with the inception of compressed 

air transmission. Air was then used as a source 
of motive power in expansion engines. The cooling 
which accompanied expansion led to difficulties from 
the formation of ice by the moisture in the air. These 
were overcome by preheating. Incidentally some gain 
in economy ensued. 
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FIG, 1. EFFECT OF PREHEATING COMPRESSED AIR FOR AN EX- 
PANSIVE ENGINE. WHERE THE RATIO OF EXPANSION DE- 
CREASES AS THE AMOUNT OF PREHEATING INCREASES 


The development of electrical systems of transmis- 
sion has largely eliminated compressed air as an ex- 
pansion medium for power engines. Air power is now 
mostly used for driving the so-called pneumatic tools. 
These, through complete reciprocating engines, work 
(for the most part) with little or no expansion. The 
argument for the use of preheaters at the present time 
must, therefore, be based on economy. 

A cubic foot of air, working without expansion 
from 115 Ib. to 16 Ib. absolute pressure, gives 99 144 
= 14,256 ft. lb. or 14,256 + 778 = 18.4 B.t.u. Assum- 
ing the air temperature to be 70 deg. which is raised 
by a preheater to 300 deg. F., the amount of heat 
needed is 32 B.t.u., while the volume is increased to 
1.435 cu. ft.* and the work afforded between the former 
limits of pressure is 99 & 144 & 1.435 = 20,400 ft. Ib., 
or 20,400 778 = 26.25 B.t.u. The added heat has 
increased the possible output by 26.25 —18.4= 7.85 
B.t.u., at a cost of 32 B.t.u. The efficiency of the pre- 


heating process is, under these conditions, 7.85 —- 32 = 
0.245. The air capacity of the plant has been increased 
43.5 per cent. 

What this efficiency means may be estimated from 
the following considerations. A small non-expansive 
air engine may use 2000 cu. ft. of free air per indicated 
horsepower. To compress this amount of air will 
require about 6 hp. in the compressor cylinder. The 
preheater makes 2000 -+ 1.435 1397 cu. it. of free 
air produce the same result, or saves 6 X 0.435 = 2.61 
hp. This is equivalent to 2.61 X 25456640 B.t.u. 
per hour at the compressor cylinder. Its cost was the 
heat consumed at the preheater. Since 2000 cu. ft. 
= 150 Ib. of free air, this heat cost was 150 X 0.2375 
X 230 = 8210 B.t.u. Now in order to obtain 6640 
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FIG. 2, EFFECT OF PREHEATING COMPRESSED AIR FOR AN EX- 
PANSIVE ENGINE MAINTAINING SAME RATIO OF EXPANSION 


B.t.u. per hour at the compressor cylinder we should 
need, under good conditions, to consume about 10 
times that amount of heat at the coal pile which oper- 
ates the boilers furnishing steam to the compressor 
engine. Suppose preheater and steam plant to use the 
same fuel, coal containing 14,000 B.t.u. per lb. By 


*Suppose the temperature of this air to have been 70 deg. F. 
Its density (weight per cu. ft.) is then 
r 115 «& 144 
a = 0.585 Ib. 


RT 53.36 (70 + 460) 
Let a preheater raise the temperature to 300 deg. F. The amount 
of heat needed to do this is 0.2375 (300—70) xX 0.585 — =g2 Bite. 
The volume of air ae sane A be increased to 


00 ++- 
= 1.435 cu. ft. 
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burning 8210 -~- 14,000 = 0.588 Ib. of coal at the pre- 
heater, we may save 66,400 -:- 14,000 = 4.75 Ib. of coal 
at the power plant. This is on the assumption of no 
loss in preheating or transmission. If such losses 
amount to 40 per cent, the coal consumption at the 
preheater will be increased to 0.588 -- 0.6 0.98 Ib. 

When the air is used expansively, the efficiency of 
preheating may be greater or less than 24.5 per cent. 
Consider first the result of preheating in an existing 
plant, where the ratio of expansion decreases as the 
amount of heating increases. In the small indicator 
diagrams forming a part of Fig. 1, a b c d g represents 
normal operation, a e f d g operation with preheating, 
the increase in power is represented by the area be fc. 
Assuming the volume at b to be 1 cu. ft. and at e 
1.435, initial pressure 115 lb. and a ratio of expansion 
of 2 without preheating, the increase in mean effective 
pressure due to preheating would be 13 lb. as shown 
by curves in Fig. 1 which have been worked out for 
various fixed ratios of expansion. 

The efficiency rapidly increases as the ratio of ex- 
pansion increases. Mean effective pressures corres- 
pondingly decrease; but preheating raises the mean 
effective pressure and the engine output. The effici- 
encies here charted are not continuous with the corres- 
ponding efficiency of 0.6 X 0.245 == 0.147 obtained for 
non-expansive working. In the latter case, the added 
energy is utilized, either by supplying the air to addi- 
tional engines, or by decreasing the air output of the 


+Let P, V, T, denote absolute pressures, volumes and abso- 
lute temperatures, respectively. Assume Pa=115 Vb=1, Tb= 
530, Te = 760, and let the expansion curve be according to the 
low PV== const. n=1.3. The increased power obtained by 
preheating is 
Pb Ve — Pf Vf Pb Vb — Pc Ve 
befc= Pb (Ve—Vb) + : _— 
n—1l n—1l 
Te Ve)" Vb 
in which Ve=Vb—, Pf=Pe i} Pc=Pb < —- Ps 
Tb Vf 





The heat 


consumed in obtaining this power is (with no loss) 
H =0.2375 (Te—Tb) —, 
RTb 


where R= 53.36. Letting E denote the efficiency of preheating 
transfer and transmission, the efficiency at which the added heat 


is converted into power is 
EXbefc 


778 
760 
For example, let Ve= Vf=Vd=2. Then Ve=1X—= 
530 


1-2 


: ie 
1.435, pias : = 74.9, Pe=115 (1%4)1-3= 46.6, and the 


efficiency of the process is, with E 
1440, (1155c1 435) —(74.93¢2) 
~—* (1150.435) 4+ — — 

(1151)—(46.6 X2) \ (0.2375 & 230 X 115 x 144) 


0.3 (53.36 X 530) 





= 0,09 





. c 
The ratio of expansion, without preheat, was ——=2. With 
Vb 


Vt 
preheat, it is — 1.435 = 1.395. The mean effective pres- 


e 
sure, without preheat, was ; 
abcdg - Vb—Va Pb Vb—Pc Ve {— “I 
—————_ = Pa — Pd 


Ve Ve. 'J Ve (n—1) Ve 
in which Va= Vg=O. With preheat, the mean effective pres- 


sure was similarly 
aefdg Pa Ve— Pf Ve 


= Pa—+ 
Ve (n—1) 


Ve Ve 
The curves of Fig. 1 show the results obtained by applying 
these equations. 





— Pd. 
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compressor. In the case now under discussion, the air 
is already being worked expansively, so that expansive 
working of the preheated air is assumed; but the 
economy of the engine, considered as an engine, falls 
off with increasing amounts of heating and decreasing 
ratios of expansion. The full benefit of preheating is 
realized only when we maintain existing ratios of ex- 
pansion. The increased pneumatic energy must then 
be disposed of as in the first case; by supplying more 
engines or by slowing down the compressor. 

The next case to be considered is therefore that 
suggested by the indicator diagrams forming a part of 
Fig. 2. With no preheating, the operation is a b cd g; 
with preheating, it isaefhg. Again assuming pres- 
sure of 115 and 16 lb. absolute, a temperature rise from 
70 to 300 deg. F., volume at b=1, coefficient of ex- 
pansion n=1.3, we keep the ratio of expansion for 
preheated air constantly equal to that of air not pre- 
heated. The mean effective pressures are now un- 
changed by preheating. The efficiency of preheating 
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EFFECT OF PREHEATING COMPRESSED AIR FOR USE IN 
EXISTING EXPANSIVE ENGINES 


FIG. 3. 


steadily increases as the ratio of expansion increases, 
up to that limiting condition at which the terminal 
pressure at c falls below the back pressure at d. In 
this chart, no allowance has been made for losses in 
the preheater or “stove”; but even with this allowance 
made, the efficiencies are higher than those of Fig. 1, 
particularly at the lower ratios of expansion. 

The question of the most desirable amount of pre- 
heating now suggests itself. Under the condition just 
discussed (constant ratio of expansion) the preheating 
efficiency is constant, as far as amount of preheat is 
concerned. The best results will therefore be secured 
with the highest preheat compatible with efficient heat 
transfers, transmission and manipulation. Figure 3 
analyzes the situation for existing engines, the terminal 
volume being kept constant and the ratio of expansion 
decreasing as preheat increases. The successive dia- 
grams are a b c d e, ab, c, de; ab, c, de, ab, c, de. 
Former assumptions are retained, as stated on the 
chart. Mean effective pressures increase as the amount 
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of preheat increases. Preheating efficiencies are highest 
with low amounts of preheat; but even at tempera- 
tures apparently well above 370 deg. F., the benefit 
to the coal at the power plant is a steadily accruing 
benefit.. On the whole, then, for all possible conditions, 
high preheat is desirable. The limit will arise from 
mechanical, operative and transmissive loss factors, 
and is not approached in these charts from the stand- 
point adopted. 


| 
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EFFECT OF PREHEATING COMPRESSED AIR TO BE 
WORKED WITHOUT EXPANSION 


FIG, 4, 


The efficiency of preheating in an engine without 
expansion being independent of the amount of preheat, 
it is easily shown that this efficiency is (with no 
“stove” or transmission losses), 

P, 
0.288 — 
3.47 P, 
where P, is the back pressure and P, the initial pres- 
sure, both absolute. This expression gives the curves 
of Fig. 4. For the usual condition of shop practice, 
P,=110, P,= 16, the preheating efficiency (propor- 
tion of heat supplied that is recovered as power) is 
theoretically 0.2461. 

It remains to show, on a general scale, what this 
means in cost of compressed air. Efficiencies from 
coal pile to preheater may possibly run as follows: 

Coal to engine cylinder, 0.10; engine cylinder to 
compressor cylinder, 0.85; compressor cylinder to air 
in pipe, 0.80; air in pipe to preheater (transmission 
efficiency), 0.90; overall (combined) efficiency, coal 
to preheater, 0.10 < 0.85 & 0.80 K 0.90 0.0612. At 
* 14,000 B.t.u. per pound, a ton of coal gives 28,000,000 
B.t.u. At 0.10 efficiency from coal to engine cylinder, 
1 ihp.-hr. requires (2545 0.10) +- 14,000 = 1.82 Ib. 
coal. At 4% cu. ft. of free air delivery (as in 2-stage 
compressors) per i.hp. per minute, 1 ton of coal will 
give (4% X 601.82) 2000 = 296,500 cu. ft. of free 
air, or 296,500 & 0.075 == 22,300 Ib. 

This air enters the preheater containing 28,000,000 
X 0.0612 = 1,715,000 B.t.u. of the energy originally in 
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the coal. The preheater adds, if it raises the temper- 
ature to 300 deg., 0.2375 & 300 X 22,300 == 1,585,000 
B.t.u. The efficiency at which this is converted into 
power is 0.2461 e, where e is the efficiency of stove 
and transmission. The amount of preheater heat re- 
covered as power is then, 0.2461 e & 1,585,000 = 391,- 
000 e B.t.u. 

To be on the conservative side, we will assume that 
all of the 1,715,000 B.t.u. resulting from the operation 
of the rest of the plant is converted into power with- 
out loss, although as a matter of fact there is an invari- 
able loss of 20 per cent or more. Then from one*ton 
of coal burned in the power plant, plus the fuel burned 
in the preheater, we obtain 4,715,000 + 391,000 e B.t.u. 
as engine power. If all of this had been derived from 
the power plant fuel, we should have had to evolve 
(1,715,000 + 391,000 e) + 0.0612 — 28,000,000 + 6,- 
360,000 e B.t.u. at that point. The excess over what 
we actually evolved there would have been 6,360,000 e 
B.t.u. The excess heat supplied by the preheater was 
1,585,000 B.t.u. Let the ratio of cost of preheater fuel 
to that of power plant fuel, per B.t.u., be a. Then 
the cost of excess heat supplied by the preheater is to 
that of an equivalent amount of excess heat supplied 
at the power plant in the ratio 1,585,000 a + 6,360,000 e. 
The heat saved per ton of coal by using the preheater, 
allowing for any excess price of preheater fuel, is 6,- 
360,000 e — 1,585,000 a. The proportion of coal saved 
is obtained by dividing this expression by 28,000,000 ; 
it is, 0.227 e — 0.0565 a. 
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FIG. 5. PLANT ECONOMIES DUE TO PREHEATING 

Instead of saving this proportion of the present 
fuel consumption, we may if we choose increase the 
air capacity of the present plant by 391,000 e + 1,715,- 
000 = 0.229 e, at an equivalent increase in fuel con- 
sumption of 1,585,000 a B.t.u. The proportion of in- 
crease of fuel consumption is then 1,585,000 a 28,- 
000,000 = 0.0565 a. 

These results are tabulated in Fig. 5. Two points 
should be noted: 

(1) If we consider air engine losses (always pres- 
ent and often large), the argument for the preheater 
becomes stronger. 

(2) Few compressing plants obtain an indicated 
horsepower on 1.82 Ib. coal per hour. Many use twice 
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and three times this amouut. If b represents coal 
consumption (Ib. per i. hp.-hr., engine cylinder), the 
proportion of coal saved by preheating is 

0.125 eb — 0.0565 a. 

Under this condition, we may alternatively increase 
the air capacity of the plant by 0.125 eb, still, at the 
cost of burning 0.0565 a, more fuel. 

Note also the underlying assumption, that all of the 
air used in the plant is preheated. ; 

As an illustration of the use of Fig. 5, suppose the 
power house coal consumption to be 4 lb. per i hp.-hr., 
and suppose preheater fuel to cost 3 times as much as 
power house fuel. Then the present air capacity can 
be maintained along with a 13 per cent reduction in 
fuel cost; or this capacity may be increased 30 per 
cent, at an increased fuel cost of 17 per cent, applied 
to fuel burned in the preheater. 

Finally, there is the question of transmission loss. 
Air loses its heat rapidly. This loss has been calcu- 
lated ¢ and for convenient reference is made up into 
the form of a chart, Fig. 6. The ratio of transmissive 
cooling to preheating is found by dividing the loss in 
temperature after preheating by the degrees rise in 
temperature due to preheating. 

To summarize: a pound of coal burned at the pre- 
heater may be equivalent to about 5 lb. burned at the 
steam power plant. The advantage of preheating is 
greatest when high air pressures are used. With usual 
pressures and efficiencies, and all air preheated 300 
deg. F., a conservative estimate (not considering trans- 
missive .loss) gives the following results in non- 
expansive motors: 

Power house coal consumption, 

Ib. per i.hp.-hr 2 3 4 5 
Possible increase in air capacity 

of present plant 0.15 0.22 0.30 0.38 


tLet d=diameter of pipe in inches, v—velocity of air in 
pipe in feet per second, Q= volume of actual air transmitted in 
cubic feet per second. Then, P 
0.7854 d? 0.7854 vd? 


sq. ft, Q=— — 


If the absolute pressure (pounds per square inch) and — 
p 

temperature of the air are p and t, the density is = 
53.36 t 


area of pipe = 


p ° ; 
2.71—, and the weight flowing, in pounds per second, is 


t ’ 
p pd’v 
W = 2.71 Q—=0.0148 
~ t t 
Let c denote the number of degrees through which the air is 
cooled. The heat lost per second is then, 0.2375 c W = 0.00351 


cpvd 


t 
Let 1 denote the length in feet of the run of pipe through 
which this air is flowing. The heat transmitting surface is 
3.1416 d . 
ot dl sq. ft. Let the tansmissive coefficient 
1 


be K, the temperature of preheated air T. Then the heat lost 
per second is also (when the number of degrees cooled is small) 
; 0.2618 d 1 K (T—t) 
[K X surface X (T—t)] + 3600= = 0.000,- 
3600 
0728 d1K (T—t) Putting this equal to the first expression 
for heat lost, 0.00351 cpvd=—0,.000,0728 1Kt (T—t). 
In ordinary practice, p= 110, t=70 deg. F.=530. Writing 
c=a (T—t), we then ~— ; 
av 





K d 
Figure 6 is based on this expression, with K = 04, as in fairly 
well covered pipes. Thus, at 10 ft. velocity, a 12-in. pipe 180 
ft. long gives a=0.062: that is, with 300 deg. of preheating 
there will be 300 x 0.062 = 18.6 deg. of cooling in transmission. 
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Equivalent cost of preheater fuel, (cost of power house 
Swelesr1)...... 0.0565 a, where a= cost per B.t.u. 
rs preheater fuel--cost per B.t.u. of power house 
uel. 

Alternatively, we may just maintain present air 
capacity, while reducing total fuel cost as follows: 
Power house coal consumption, 

i. OF SOE ake vas et xe 2 


Reduction in fuel cost ifa=1. 0.08 0.17 
a=2. 0:04 O81 
Sa). ee 
a=4. 
Hi 
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FIG. 6. LOSS OF TEMPERATURE FOLLOWING PREHEATING 


The loss of heat, in covered pipes, need not greatly 
reduce these gains. This loss will be least at high air 
values. The use of preheaters should therefore war- 
rant somewhat higher velocities, with greater pressure 
drops, than are now common. It will be best to use 
preheaters in small units, located close to the tools. 
All of the air used in the plant should be preheated, 
to as high a temperature as is practicable. Preheater 
efficiency is of vital importance, and the stoves must 
be operated direct from fuel. 


ONE OF THE best types of floor, incidentally rather an 
expensive floor, is the creosote or hardwood block laid 
end grain. The Aberthaw Construction Co., of Boston, 
in a recent investigation, found that several paper mills 
have used these with considerable success. The floor has 
the advantage of resisting water conditions, of standing 
up under the hardest trucking, of being a resilient, noise- 
less floor and one which can be kept clean. For practical 
use the creosoted block is used almost generally. Where 
these are laid on a concrete floor, the best practice is to 
dip them in tar and stick them down to the floor, then 
grout between the blocks with cement. A 3-in. block has 
sufficient depth. 


SUCCESS IN LIFE is not so much a matter of talent or 
opportunity as of concentration and perseverance. 
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FOREIGN DEVELOPMENT IN THE POWER PLANT FIELD 


Corrosion of Steam Boilers; Burning Tar; Electrolytic Action on Concrete 


By J. H. 


ally near the transverse riveting and in the curves 

of bent parts. The author has had occasion to 

observe corrosion produced always at certain deter- 
mined points, as, for example, at the intermediate sup- 
porting point of locomotive boilers, on the interior 
face of the plate. The fact that these corrosions are 
localized excludes the hypothesis that they are due 
to some special corroding agent. The causes of these 
alterations not having been determined, the author set 
himself to study the matter, on the basis of a prin- 
ciple laid down by Forney, relating to corrosions near 
the rivet lines, as follows: It is proved by experience 
that boilers are often corroded along rivet lines and 
at places where the plates are subjected to special 
stress. It is possible that when iron or steel is 
subjected to strong tension, and at the same time 
exposed to the corroding action of certain agents, these 
are more active at the points where the tension is 
greatest. In support of this theory, it is known that 
corrosion is less where there is a double line of rivets 
than where there is only one. 

This principle explains the formation of corrosion 
which the author has observed; it also permits a deduc- 
tion by calculation of the way in which corrosion will 
proceed when it has once begun. From this calcula- 
tion several conclusions may be drawn relative to the 
duration of boilers of different types.—Technique 
Moderne. 


|: is known that steam boiler plates corrode gener- 


Tar Oils for Heating Boilers 


APPLICATION of tar oils to the heating of boilers 


has assumed considerable importance. The feeding 
of the fires with tar itself is not economical as it in- 
volves the loss of the byproducts, which are of con- 
siderable value. Sometimes it is preferable to employ 
a mixture of tar and tar oil, sometimes the oil alone. 
The installations are identical in the 2 cases; the com- 
bustible must always be previously warmed and re- 
duced to small drops by means of a jet of steam. It 
is finally mixed with air in a burner and fired. The 
author cites as giving good results an atomizer made 
by the house of Muller & Kort, Berlin, in which the 
vapor of the tar is burned in a long conical chamber 
which serves at the same time as an air inspirator. 


The adaptation of an ordinary firebox with a grate 
to this system of heating is accomplished by clos- 
ing the charging holes with plates which allow 
the insertion of the conical burner chambers. The 
burners themselves are in front of the chambers, out- 
side of the boilers, and are protected by a casing of 
iron and an envelope of refractory material. The tar 
or oil is first brought from the outside reservoirs by a 
pump to a tank above the boiler, where it is heated 
by passing through a coil around which circulates a 
current of steam. The combustible liquid finally 
reaches a distributing tube from which it is fed, drop 
by drop, into the admission orifices of the different 
burners. The drops fall vertically and are immedi- 
ately seized and carried in by a horizontal jet of steam 
which reduces them to a spray. The mixture is then 
ignited in the conical chamber. 

When tar is used it is necessary to have filters in 
the feeding tanks; with oil only these are not necessary. 


BLAKEY 


Experiments made with the Muller & Kort ap- 
paratus on a water-tube boiler with 1076 sq. ft. of 
heating surface gave good results. The heat value 
of the combustible employed was 14,840 B.t.u. per 
pound, 1 lb. of the combustible vaporizing 9650 Ib. of 
water. The consumption of fuel was 457 Ib. per hour; 
the steam pressure 136 Ib. per sq. in., and the efficiency 
of the boiler was found to be 75.2 per cent.—Z. F. 
Dampfkessel u. Maschinenbetrieb. 


The Effect of Electricity on Reinforced Concrete 


M. E. SCHICK, in the Electro Technique Zeitung, 

recalls the conclusions which have been drawn 
relative to the influence of lightning and the electric 
current on reinforced concrete. Statistics give few 
records of lightning strokes on buildings of this kind; 
however, according to the opinion of Prof. Weber, 
the iron plays in this case almost the same part as in 
all other constructions. The experiments undertaken 
by Knudson from 1903 to 1907 show that there is 
complete destruction of the cement under the influ- 
ence of currents of great intensity, and that the iron 
itself is corroded by rust, even when the surrounding 
concrete is not affected. The attack upon the concrete 
proceeds along the same lines as reactions in solutions 
of salts; there is a liberation of oxygen and hydrogen; 
the inequalities end by introducing play between the 
metal and the cement ; the mass becomes porous in con- 
sequence of the circulation of the gases which are 
given off at anode and cathode; the latter shows no 
change but the anode is covered with rust; the effect 
of this is not only to weaken the connection between 
cement and iron, but the increase in volume which 
accompanies its formation is often sufficient to burst 
the cement. 

All disasters take place after a term which it is 
difficult to estimate, but which is relatively short, de- 
pending, of course, upon circumstances. Nicholas has 
placed the time required for the complete destruction 
of a building at 33 days. According to Haydn, an 
alternating current of from 12 to 30 cycles per second 
has a destructive action one thousand times less than 
a continuous current of the same intensity, because of 
the smaller amount of electrolytic action; in general 
the injurious effects of an alternating current decrease 
as the frequency is augmented. 

In the autumn of 1906 there was opened in New 
York a warehouse of reinforced concrete which was 
built close to a large generating station. The follow- 
ing summer it was remarked that alterations of the 
concrete were already taking place; parallel to the 
structural work there appeared cracks in the girders 
as well as in the walls; in many places large blocks 
of concrete were displaced, and on the surface of the 
ironwork exposed was found a mass of rust from 0.12 
to 0.24 in. thick. Investigations undertaken to find 
the origin of the evil have shown that it proceeded 
from the defective insulation of the electric lighting 
system of the warehouse. When this was remedied 
it was found that the destructive action immediately 
stopped. 

There is still little information on the effects of 
feeble currents, but by deduction it is to be expected 
that cement will not escape their action any more than 
do gas and water pipes. 





a ee ee ee aoe | 6 ae on ae ae are Sa ee eae 


April 15, 1913 


——I 


A 


AIR COMPRESSOR CARDS 


COMMENT is invited upon the accompanying set 

of cards taken from a cross-compound, 2-stage air 
compressor; the high-pressure steam and air cylinders 
are placed tandem as are also the low-pressure cyl- 
inders. A 20-ft, flywheel maintains steady speed. The 
engine is run condensing and the air is intercooled. 
Pressures, scales, etc., are given on the cards. 

John W. Connarn. 


CUTTING KEYWAYS 


ONE of thé most simple ways of cutting a keyway 
in a Corliss valve stem that I have ever used, and 
a way which I have found convenient is as follows: 
The new stems were turned up in the machine 
shop, and then put in place in the cylinder, the valve 
was put in, also the bellcrank on the end of the stem. 
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on the end of the stem and bellcrank, and a line 
drawn through the center of keyway and center of 
the shaft. Two other lines were drawn parallel to the 
center line and at a distance from it corresponding 
to the sides of the keyway. The ends of the valve 
stem and valve bonnet were then numbered with a 
prick punch to prevent them being changed around. 
The stems were then taken to the machine shop. 

Three lines were drawn on the side of the stem 
with a key seat square to correspond to the lines 
drawn on the end; as the key seat was to be % in. 
deep, a line was drawn at this depth on the end. 
The length of the key seat was then measured off and 
a center punch mark made at this point on the center 
line, and a ¥%-in. hole drilled to the required depth, 
next the stem was put in the shaper and the keyseat 
cut to the proper width and depth. 

Where a shaper or planer cannot be reached the 
keyway is cut with a cape chisel making it a little 
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SET OF CARDS FROM A OROSS-COMPOUND, 2-STAGE AIR COMPRESSOR 


The valve was set with the proper amount of lap 
which in this case was 1/16 in. on the steam valves 
and 1/32 on the exhaust valves. The valves were 
held from turning by inserting a piece of card board 
between the end of the valve and the bonnet. The 
wrist plate was turned in its central position, and the 
valve rods put on and screwed in about one-half the 
thread. The keyway in the bellcrank was 4 in. wide, 
a combination square with a center head was placed 


narrower than required and it is then dressed out 
with a file. 

In one instance in making a new set of stems for 
an old engine the keyway was located from the old 
stems which were placed on V blocks on a face plate 
with a line on the end of the stem passing through 
the centers of the key way and stem being perpen- 
dicular, and the angle of the tee head to the surface 
plate measured. 
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The new stems were placed on the same blocks 
with the tee head at the same angle and a vertical 
line drawn on the end through the center and the 
other lines drawn as before. This method does very 
well but I think that in placing the stem in the engine 
there is less chance of error in locating the keyway. 

J. C. Hawkins. 


DEVICE FOR TURNING ENGINE 


[ HAVE a 400-hp. nonreleasing Corliss valve gear en- 

gine that insisted, at times, on stopping on center and 
as it was a big task for one man to turn it over with a 
10 ft. spanner, the superintendent devised and had made 
the device illustrated. 

As we have a machine shop connected with the factory 
it did not cost much but it could be made in any common 
blacksmith’s shop as it is composed of 1 piece 2%4-in. 
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pipe 20 in. long, I piece 2-in. pipe with collar, 8 in. long, 
2 pieces of % by 1% by 13-in. strap iron, I piece % by 
2 by 14 in. welded in piece of 2-in. pipe and 1 piece of iron 
1% in. sq. for hook. With this device I turn the engine 
over now with one hand. The fulcrum is a piece of solid 
stock turned down to fit in a 2-in. collar with a %4-in. slot 
on the end. J. H. Parker. 


INTERESTING CARDS FROM PUMP 


ACCOMPANYING indicator cards were taken from 
a simple duplex pump, size 18 by 24 by 36. As is 
well known, the steam consumption of this type of 
pump (especially in the smaller sizes) is very high. 
Card 1 shows one reason why this is so, as a close 
examination will show a rise in pressure at the end 
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tween the steam pipe and cylinder. As the stroke had 
been finished before this increase in pressure in the 
cylinders, this steam which has not done any work, 


‘is all wasted, as it is all exhausted on the return stroke. 


The steam consumption as figured from this card, 
and not allowing anything for condensation, was 60.6 
Ib. per hour per i.hp., including the steam which flowed 
into the cylinder when piston was at rest. 

If this steam had not flowed into cylinder after 
the stroke had been finished, the steam consumption 
would have been only 46.8 Ib. per i-hp. per hour. 

The pump from which these cards were taken 
was equipped with an adjustable cutoff and card No.-1 
was taken with the cutoff set in mid-position and 
made imperative. 

Card No. 2 was taken when the cutoff was in oper- 
ation, and shows the saving effected over card No. 1, 
as both were taken at practically the same piston 
speed. 

Card No. 2 was taken at a piston speed that en- 
abled us to cut off the steam at about 4% to 5 in. 
from the end of the stroke and the expansion of the 
steam and momentum of the moving parts were suffi- 
cient to carry the piston full stroke. 

The steam consumption as figured from card No. 2, 
not allowing anything for condensation losses, was 40.4 
Ib. per ihp. per hour, or a saving of 60.6 — 40.4 or 
20.2 lb. per i.hp. per hour, due to the use of the cutoff. 

I have drawn a line across from the terminal pres- 
sure on card No. 2 to No. 1 and measured the differ- 
ence in the terminal pressure and card 2 shows a 
saving of 27 lb. (This 27 Ib. is pressure and must not 
be confused as being weight.) 

I am also including card No. 3, which was taken at 
a piston speed of 157 ft. per minute, and the cutoff 
was adjusted to the greatest amount or practically 7 
in. from end of the stroke, and the momentum was 
sufficient to carry the piston through a 37-in. stroke, 
though the nominal stroke is only 36 in. 

The steam consumption, as figured from this card, 
was only 38.7 Ib. per i.hp. per hour. gata SS. 


CUTTING AND FITTING CAST-IRON PIPE 


FOR many reasons, cast-iron pipe is preferable to 
wrought-iron or steel for water lines, around a 
power plant. 
Wherever the lines are buried in the ground, cast- 
iron pipe should be used, because it is less subject to 
the action of rust and therefore much longer-lived. 








40L8.SPRING 








tee 
—— 





NO.F 








CARDS FROM A DUPLEX PUMP 


of the cards as shown at D. The work was done with 
a gradually decreasing steam pressure until the piston 
came to rest on its cushion, after which the, steam 
continued to flow into the cylinder until the cylinder 
and the steam pipe pressures were practically equal- 
ized, owing to the fact that the piston was resting on 
its cushion and there was a free communication be- 


Nearly all stationary engineers have had some experi- 
ence fitting wrought-iron pipe, and know about how to 
cut pipe and put it together, but many have had no | 
experience with cast-iron. 

First, I wish to say that I had worked many years 
as a machinist and more years as an engineer before I 
knew how to cut off cast-iron pipe properly. 
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In a nice new machine shop in one of the most up- 
to-date mills in this country and one of the largest, I 
got my first pipe to cut off, and chipped it off with a 
diamond point as the rest.of them had been doing. If 
anyone had told me that a blacksmith’s cold cutter and 
a sledge was the thing to use on the job, it would have 
saved me hard work and prevented me from showing 
my ignorance. Just lay the pipe on a board where you 
wish to make the cut and nick it rather deeply and it 
drops off. You can cut 4in. pipe very well with a 
common cold chisel and hand hammer. 

Another thing about selecting or ordering pipe, 
standard cast-iron water pipe is classed by the Ameri- 
can Society for Testing Material and the leading pipe 
manufacturers of the United States into 4 grades: 
A, of a weight and strength suitable for 43 lb. pres- 
sure or a head of 100 Ib.; B, 200 ft., 86 lb. pressure; C, 
300 ft., 130 lb. pressure; D, 400 ft., 173 lb. pressure. 
Now, up to the size of 20 in. this pipe is all tested to 
300 Ib. per sq. in., hydraulic pressure, or at least 
such is the claim made by the manufacturers. So you 
can readily see that the pipe should be ordered by 
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BELL AND BEAD ON CAST-IRON PIPE 


class or type, specifying the letter rather than by the 
pressure of the test. Next, all standard water pipes 
(cast-iron) lay 12 ft.; that is, they are 12 ft. long plus 
the bell. All cast-iron bell and spigot pipe is of the 
same form and length in regard to the bell.and the 
bead on the spigot regardless of size; that is, the lead 
space and okum space are the same, whether the pipe is 
4 in. or 30 in. 

That is, as shown by the sketch, the distance to the 
back of the taper recess is 1.65 in. In other words, 
when lead is calked it swells back as far as the taper 
and back of that no good result is obtained. If you 
put in 134 in. of lead, that is all that is necessary. If 
you are putting in the okum, drive it up hard and even 
with the yarning tool. Center up the pipe carefully 
so as to have an even lead space all around, put on the 
pouring band and mud up carefully. Use the same 
rule as is often used for babbit metal for the heat of 
the lead; have it so that it will char a pine stick, or 
if a blue scum forms in the melting ladle it is hot 
enough. If it gets white and the fumes rise from it, 
you are losing valuable material. Pour the joint as 
you would pour any hot metal. Then drive up the 


lead. First drive up and cut off the pouring gate,. 


trim off the ragged edges, drive up the bottom first 
and best with a small tool and then finish with one that 
just about fills the lead space. 

You can usually tell whether a joint will leak by 
looking at it. In other words, put enough muscle on 
_ the hammer to drive the lead in or back about % in. 
and then you are right. You can make good 4-in. pipe 
joints with 6 Ib. of lead, although 8 or 9 Ib. is oftener 
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used at a cost of 10 to 15 cents useless expense on each 
joint or, say $50 a mile. About making time on 4-in. 
pipe, I advocate first putting 2 joints together on the 
side of the ditch and making the joint there, then low- 
ering together into the trench. This can be done with- 
out springing the joints or causing them to leak if 
care is used; it saves digging bell holes and saves time, 
as pipe joints can be made better on top. 

A very handy way to lower the pipe is by the use 
of 2 pieces of 4 by 4’s with 2 ropes tied tothem. Throw 
the piece of timber across the ditch, letting one end lay 
on the pipe, keeping it in the center of each joint. 
Have a man hold the end of the rope, roll the pipe off 
and catch it with the rope, lowering it easily to the 
bottom. The secret of the thing is to keep the pipe 
balanced on the rope so as not to loosen the joints. 
Use a little care about blocking up the joints so that 
there is no spring and you are ready to test and fill. 
It pays to watch your ditches and get straight ditches, 
with the bottom of the ditch graded straight. It also 
pays to watch their filling. Don’t throw rocks on the 
pipe nor put them in near the bottom, for they may 
have to come out again some day. However, in some 
places they must be below the plow, so use a little 
judgment. 

Just one more thing; you don’t need a derrick or 
blocks to handle this pipe, as you can roll it into the 
ditch if care is used. I have yet to see the first one 
break. H. L. Sherman. 


NEGLIGENCE OF AN ENGINEER 


N taking charge of a plant a few months ago the 
engineer then. in charge, whom I was relieving, 


" was showing me about the plant in which he stated 


that everything was in the best possible working con- 
dition and that he had cleaned a certain boiler of a 
battery of boilers just a few weeks previously. 

One morning about 3 weeks after taking charge 
of the plant, I started cleaning this particular boiler 
and quite evidently it had not been blown down or 
cleaned for several months. 

In order to empty the boiler it was necessary to 
remove an end plate of the mud drum.at the rear 
of the boiler and by using a small size pipe an opening 
was made by ramming it back and forth in the mud © 
drum until finally the boiler was emptied. 

This instance of negligence on the part of the 
engineer may have caused a burnt mud drum or even 
have burnt the boiler itself, necessitating the installa- 
tion of a new boiler. L. A. D. 


STEAM BOILER PROBLEM 


[ HAVE noticed several times just after starting to 

use steam from a boiler on which steam had just 
been raised that on opening the throttle the pressure 
falls faster and out of proportion to the amount of 
steam used than if the boiler had had steam up for some 
time, I always laid it to a cold boiler setting or did 
not theorize on it at all. 

But an article in a recent issue of an engineering 
magazine on “Dalton Laws of Vapor Tension” set me 
thinking on the right track for a correct solution. 

As an illustration we will suppose a boiler just 
filled with cold water to level of lowest gage cock, 
manholes closed, valves and gage cocks shut, the 
boiler then contains water and air, a fire is built in 
furnace, boiler warmed up, heating continued till 
gage shows 100 Ib. As we have not taken anything 
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out of boiler it must now contain water, steam and 
air under pressure of 100 Ib., the question is what is 
the temperature? 

According to Dalton’s law of mixed gases, “the 
pressure of a mixture of gas and vapor is equal to 
the sum of the pressure which each would possess 
if it occupied the same space alone.” Part of the 
pressure shown on steam gage must be attributed to 
the pressure of the air in boiler which has been com- 
pressed by action of water rising in boiler which in- 
creases in volume with the rise in temperature, also 
to the fact that air expands when heated, in this case 
being in a confined space it would show in increased 
pressure. 

If part of the pressure is due to the presence of 
air then the temperature of the steam must be below 
the corresponding temperature for steam at 100 Ib. 
pressure (338 deg. F.), and as soon as this air is 
worked off the pressure must fall to correspond to 
whatever the temperature of the steam in boiler really 
is and this air would be at the top of boiler first to 
flow out as air under pressure in boiler is lighter than 
steam of the same pressure. 

Of course, in actual conditions not all of the air 
above water level when boiler is cold remains in boiler 
until pressure reaches normal working pressure, but 
I think it explains the drop in pressure to which I 
referred above. 

It is my custom to open top gage cock when warm- 
ing up boiler until steam shows but this does not 
let all the air out, I think, however, this is the general 
practice. A better plan and the one recommended 
by the boiler insurance inspectors is to prop open 
safety valve until steam shows. 

This all goes to shows that when getting up steam 
on a boiler preparatory to cutting it in with others 
that even though the gages showed-an equal pressure 
there might be quite a difference in the temperatures 
of their contents. Charles P. Holleran. 


OIL IN BOILERS 


E have been bothered for sometime with oil in 

our boilers. The exhaust line from the engine is 
fitted with a good oil separator which, upon inspec- 
tion, proved to be working: perfectly. It was a 
mystery how the oil got inte the boilers until one 
day the following discovery was made: 
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The separator drained into a pit as shown in the 
sketch. It was found that the drain from the sepa- 
rator was on the same level with the drain from the 
pit. The water level in the pit was, therefore, stand- 
ing just up to the opening of the check valve A, on 
the end of the separator drain. This drain was fitted 
with a check valve because the vacuum system of 
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heating was employed. When the water rose to a 
certain height in the separator, its weight overcame 
the pressure of the air on the outside and therefore, 
the check valve opened and let it out. 

When the load on the engine was light the vacuum 
in the exhaust line was somewhat higher than at 
other times. It was discovered that the check valve 
sometimes stuck open, and the vacuum being high, 
it sometimes drew the water and oil back into the 
separator. As the oil naturally rose to the top, it 
was “skimmed” off in large quantities, drawn into 
the separator and carried by the exhaust steam into 
the feed-water heater, from which it was pumped by - 
the feed pump into the boilers. 

Lowering the water level in the pit did away with 
the difficulty. R. L. Rayburn. 


WHERE’S THE PACKING; SLOTTING 
COMMUTATOR 


WHILE there is so much discussion in your columns 

regarding the question as to “what became of the 
packing,” I would like to get in a line, or two, of my 
own experience, for “button, button, who’s got the 
button?” is a game enjoyed, by me, since childhood. 
Some 4 yr. ago, we found that we needed more power. 
Therefore, out of deference to my position, as chief 
bottle washer, the management quietly listened to my 
somewhat lengthy discourse on the advantages of dif- 
ferent engines, and one in particular, and then pro- 
ceeded to—wait a minute—go to the convention of the 
Electrical Association, where they heard a long whisk- 
ered salesman talk a while, after which they bought his 
high-speed, balanced-valve—which won’t balance—en- - 
gine, rated at 120 hp., but which gets awful tired when 
our load builds up to 60 hp. It is one of the prettiest 
pieces of machinery man ever gazed upon, yet it has 
proven a veritable hoodoo. The cylinder of the first 
engine shipped was full of sand holes, and resembled, 
under steam, some new patent steam spray. A new 
cylinder was sent us, and a man—so-called expert— 
with it. Cylinders were changed, and we found the bed 
was cracked. 

In time a new, complete engine reached us, and, 
for a wonder, fitted the foundation. This engine has 
to be packed once a week, and though the stuffing box 
holds 6 rings of % by 34-in. packing, there is never 
more than one, and sometimes none, left in the box. 
Where does it go? I’ve tried a great variety of makes, 
yet it all goes the same way. 

The rod seems to fit snugly in the bore, and the 
gland lets no packing by, and as long as there is one 
ring in the box, leaks but very little steam. I say the 
rod seems to fit all right. Yet one can’t tell, as it is 
a center crank, and it is impossible either to see, or 
caliper inside the box. 

Consequently I spent 2 yr., wondering and worry- 
ing, about this unusual circumstance. I have a large 
home-made open heater, and this is the only thing on 
the job that I did not personally look after. But 2 
yr. ago I suspected that it was not being properly 
cleaned. Therefore I cleaned it myself, and great was 
my surprise to find the packing which had been placed 
on the rod of this new engine, in pieces of course. As 
the heater is only cleaned every 3 months, there was 
considerable packing in it, and so one part of the 
problem was solved. I found where the packing went, 
but not how it got through the cylinder head, past the 
ports and on into the exhaust, nor can I yet see how 
it does it. But it surely does. I at once pulled out 
what few rings were in the box and tried to see if 





April 15, 1913 PRACTICAL 
I could locate the place but could not. I have con- 
cluded, however, that the rod works it through, some 
way, and I'll guarantee that the good brothers who are 
losing their packing are losing it the same way. 

One other question has been discussed considerably 
the last few issues, and that is in regard to the “slot- 
ting of commutators.” Like Mr. Unsworth, I say that 
the man who slots his commutator is handing him- 
self a large bunch of trouble. I’ve slotted them, and 
I know. 

My experience with generators dates back to the 
crude old Edisons, T. H. and Brush machines. There 
is where I learned to slot them, slotting the Edison, 
and in the due course of time I regretted every slot 
I had made. Oil, or commutator dressing is bound to 
carry carbon or copper dust, and fill the slots, and 
when you have your peak load, some real dark night, 
when everybody is in the right humor for “cussing,” 
then your machine will have a nice little streak of 
fire go chasing it’s tail around the commutator, and to 
save yourself, you must put them in the dark, thereby 
earning the cussing which you are sure to get. I 
have a new preparation for filling the slots when they 
become burned, or otherwise damaged, but have never 


tried it, for we have discarded the old revolving arm- * 


ature machines, and are using revolving fields. I, of 
late years, have found that, after turning up a commu- 
tator with the proper lathe tools, and being careful as 
to staggering the brushes, and as to their tension, and 
to know positively that my armatures had enough end 
play, and were floating as they are intended to float, 
- they need but little attention. 

John Pierce. 


EMERGENCY PUMP REPAIR 


A CARELESS fireman let a pump of the type shown 

in the sketch run with the set-screw A _ loose, 
causing it to spoil the threads in the casting. The 
set-screw had been tightened a few times and the 
engineer was not notified of the fact, until the set- 
screw stripped the threads in the casting. At that 
time the water supply for the. boilers depended on 
that pump. Quickly enough a set-screw was found, 
that was sufficiently large, so it would hold for a while. 

A quick repair was made by sawing 4 pieces from 
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PUMP REPAIR JOB 


a 34-in. square steel bar and filing a V slot in the 
center and a groove in each end, no drill being avail- 
able. These pieces were clamped on the piston rod 
as shown in the illustration with 4 3-in. carriage 
bolts. The edge of the clamps, where the bolts of 
the stuffing boxes came in contact with the clamp 
at the beginning and the end of each stroke had to 
be filed off to allow the pump to make its full stroke. 
This avoided a shutdown and lasted until a good 
time for overhauling the pump was found. J. H. A. 


ENGINEER 
EXHAUST STEAM TRAP 


E have about 1500 ft. of exhaust steam line to take 
care of, the greater part of which is outdoors. 
We have had trouble in cold weather from freezing 
up when an unusually large slug of water came along. 
I have finally made a trap which does the business 
and has handled the condensation perfectly. 
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PIPING OF EXHAUST STEAM TRAP 


I got a 3-in. well auger and had holes 15 ft. deep 
drilled into the ground, in these holes I sank 244-in. pipe 
(plugged at the bottom and with a T on top), down 
this 214-in. pipe I ran the drip from the 4-in. exhaust 
line bringing it to within 2 in. of the bottom (you 
must have 2% ft. of pipe for every pound of exhaust 
you carry). 

The diagram will explain construction. 

B. A. Mountford. 


Tue Duguesne Licut Co. has been making an ag- 
gressive campaign to displace steam with electric power 
in industrial plants in the Pittsburgh district. This cam- 
paign has met with marked success, and the ultimate re- 
sult will be that a cleaner, less smoky city will be secured. 
In order to take care of largely increased consumption 
and provide ample facilities for the use-of electric power 
in industrial plants, the company will enormously increase 
the capacity of its Brunots Island plant. The present 
capacity is about 34,000 hp. Four turbines of a total 
of over 98,000 hp. have been ordered at a cost of about 
$400,000, and these will be installed at Brunots Island 
as rapidly as they can be completed. It is expected that 
the first machine will be installed about November 1, 
and the second December 1, the remaining turbines to be 
erected as fast as possible during the remainder of the 
winter. 
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16. The Stirling boiler consists principally of 3 
upper drums, 2 of which are on the same level and 
the third or steam drum being higher. The middle 
or steam drum is connected to the front and back 
drums by short curved tubes, A, Fig. 6, while the front 
and center drums are connected by the tubes B. 

A bank of tubes extends from each of the 3 upper 
drums to the lower or mud drum. The steam con- 
nection and safety valve being connected to the steam 
drum, the feed water entering the rear upper drum 
and the water column connected to the steam drum, 
the path of the gases being as shown. 
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FIG, 6. SECTION OF STIRLING BOILER 

The boiler is supported by resting the 3 upper 
drums in cradles supported by the metal frame work. 

1%. The principal difference between these boilers 
may be named as follows: In the construction of 
the Heine the tubes discharge into water-legs, both 
front and rear, the water-legs being extensively stay 
bolted and secured to the drum in such a manner 
that both drum and tubes are set on an angle. 

In the B. & W., no water-legs are provided, the 
tubes discharging into risers, the cross-boxes into 
which the users are expanded being mounted on the 
shell in such a manner that when the boiler is set the 
tubes are on an angle, while the drum is horizontal. 
No part requires staying and the boiler is suspended 
by suitable straps passing around the ends of the 
drums, while the Heine rests the front water-leg on 
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the boiler front and the rear on rolls set in the rear 
brick wall of the setting. 

18. The proper way is to cut out the defective 
tube and put in a new one. The writer heard of a 
man who stopped a split tube by driving into it a 
pine plug such as sometimes are used in tubular boil- 
ers for a split tube. This was an upper tube that was 
plugged. I should not consider it advisable to run 
a boiler with one of the lower tubes plugged as there 
would be no circulation through the tube. Take no 
chances. Stop the boiler. 

19. Because most of the rivets in the joint are in 
double shear. 

20. For the return tubular boiler the rear wall 
may be placed farther from the rear head than usual 
and the superheater installed in the space where the 
gases turn to pass through the tubes or in what is 
called the back connection. 

21 and 22. Answering 22 first. Superheated steam 
is steam having a temperature higher than that due 
to its pressure and as it has a greater quantity of heat 
than saturated steam it is one of the principal methods 
of reducing cylinder condensation evils. If the addi- 
tional heat can be imparted to saturate steam without 
the expenditure of extra coal over that required to 
generate saturated steam at the same pressure, its use 
is beneficial and in many ways desirable. 








EXH.INLET- 
beg od 
: | 
a 
































FIG. 7. TYPES OF FEED-WATER HEATERS 


Superheated steam can. be conveyed considerable 
distances with less condensation at the receiving end 
than would be possible with saturated steam and the 
cylinder losses are reduced because the extra heat 
reheats the metal up to the temperature of entering 
steam, practically leaving dry steam to complete the 
stroke which means a reduced re-evaporation. 

21. If conditions of installation were such as to 
allow superheated steam with the usual reciprocating 
engines, I would use a moderate superheat, that is, 
superheated some 60 or 80 deg., because with many 
constructions a higher temperature gives operating 
troubles. 
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23. Usually provision is made so that the steam 
generated may be bypassed around the superheater 
so that a combination can be operated to allow a cer- 
tain portion of the total steam generated to pass as 
saturated steam into the steam main and then reduce 
the amount of superheat. 

In a battery of boilers some may supply super- 
heated steam and others saturated to the main. If 
superheater is independently fired, then reduce the 
intensity of heat by reducing the draft on the super- 
heater. 

24. It is a pump connected to the highest point 
of the condenser to remove the non-condensable vapors 
and thus enable a higher vacuum to be created and 
maintained. 

25. The position of the eccentric depends upon 
the design of the valve motion, what lap and lead are 
given, the steam valves, whether the motion of the 
eccentric is transmitted direct to the steam valves or 
reversing rockers are used. In some cases it may be 
60 or 80 deg. ahead of the crank with direct motion 
and about the same angle behind the crank when re- 
versing rockers are used. 


26. On a Corliss engine as usually designed, if 
the valves are double ported, with the wristplates 
central, the steam valves should be hooked up and the 
steam port open an amount equal to about 0.5, the 
width of the port or what is termed the valves have 
negative lap. When the valves are single ported in 
some cases the steam valves have a slight lap with 
wristplates central. 

2%. Between % and ¥% stroke is the latest cutoff 
with single-eccentric Corliss, depending on the lap 
and lead of the steam valves, -because the eccentric 
reaches the end of its travel in each direction about 
the time the piston reaches % of its travel. 


28. One type of closed heater, Fig. 7, known as 
the coil heater, consists of a series of copper or other 
metal coils secured to manifolds through which the 
feed pump forces the feed water, suspended in a metal 
shell B, through which the exhaust steam passes sur- 
rounding the tubes. The exhaust and feed water are 
separated. The heater is connected in the pipe sys- 
tem between the pump and boiler and consequently 
is subjected to boiler pressure, that is, the coils are, 
while the shell is exposed to the back pressure. 

In the open heater the exhaust steam and feed 
water mingle, no part of the heater being subjected to 
boiler pressure. Supported in the shell are a series 
of trays over which the feed water flows after being 
admitted through the automatic controlling valve, 
operated by the float C, riding on the water level D. 
The exhaust enters through the oil separator E, passes 
up around the trays F, and coming into contact with 
the water heats it. 

An overflow is provided at G and the exhaust pass- 
es out at H. A blowoff is connected at I. The 
heater is located above the feed pump because the hot 
water must flow into the pump under gravity as the 
pump will not lift hot water. 

29. An engineer soon knows-the speed at which 
it is necessary to run the feed pump or the amount to 
open the bypass on the power pump when the pump 
1s in good order for the load and if it is necessary to 
speed up the pump or close the bypass to maintain the 
water level it is a pretty good indication of a leaky 
heater. 

An examination of the drip on the heater will re- 
veal the fact if more than the ordinary volume of water 
is coming out. If so it points to a leak. An examina- 
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tion of the drip connected to the exhaust head, if run- 
ning noncondensing, has been known to reveal a leaky 
heater. 

As good practice calls for all auxiliaries to be by- 
passed, the feed-water piping has been so arranged that 
if we bypass the heater any diminution of the speed 
of the feed pump and rise of the water line finds 
and proves a leak in the heater. 

30. Water in the cylinder of a certain engine made 
its presence known by severe knocking. Investigation 
revealed the fact that the trap connected to the drip 
on the closed heater had become inoperative hence 
the condensation accumulated, and as the exhaust was 
used in the dry room the back-pressure valve was set 
for 2 lb. gage. The trouble developed when the throt- 
tle was closed. As the engine slowed down and the 
back-pressure valve became seated a partial vacuum 
was created in the cylinder exhaust pipe and heater. 
At this point a helper has removed a pipe plug from a 
tee in the drip to the heater, admitting atmospheric 
pressure. Result, broken exhaust valve as the water 
passed into the cylinder in a large volume. 

When the exhaust pipe extends same distance 
above the roof and the exhaust head drip becomes 
partially clogged, trouble may be experienced on shut- 
ting down. A leaky heater when set on a level with 
the engine or slightly higher has been known to cause 
more than one wreck. Hence the advisability of set- 
ting the heater below the engine when possible, and 
stopping the feed pump before the engine, so in the 
event of a leaky heater no water can enter the cylinder 
to cause mischief, the engine to be started first. This 
method of operation prevents cold water reaching the 
boilers as the exhaust passing will raise the tempera- 
ture. This also points to the advisability of frequently 
bypassing the heater to detect leaks and a close inspec- 
tion of the drips on heater and exhaust heads. 

31. Suppose that the automatic controlling valve 
on the open heater becomes inoperative and the water 
to enter under considerable head and velocity. In 
some cases the overflow is none too large so it is pos- 
sible for water to reach the cylinder when throttle is 
closed and engine running slow as at stopping. The 
overflow becoming clogged in such an emergency will 
help the water reach the cylinder since a greater vol- 
ume is present in the heater. An obstructed vent has 
been known to cause the wreck of an engine. 

32. If the low-pressure cylinder was doing more 
work than the high and we desired to reduce it by 
making the high-pressure carry more load, we should 
lengthen the cutoff on the low-pressure cylinder. The 
same change in low-pressure cutoff will have the 
same effect in a tandem compound also. 


A PINT OF GASOLINE left open in a basin in a room 
at a normal or average temperature will entirely evap- 
orate in 24 hr. The gasoline vapor is heavier than the 
air and sinks immediately to the floor and unless it 
is disturbed by active air current will remain in the 
room for many hours. One pint of gasoline will make 
200 cu. ft. of explosive. mixture. Without becoming 
too scientific, it may be said that this gasoline vapor 
is % times more powerful than gunpowder.—Gas 
Power. 


Every DAY IN THIs world has its work and every day 
as it rises out of eternity keeps putting to each of us 
the question afresh, “What will you do before today has 
sunk into eternity and nothingness again?” 

—Frederick William Robertson. 
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Boiler Trouble 


JN our plant we have 2 Bigelow-Manning vertical 

fire-tube boilers which are equipped with dutch 
ovens for burning what we call spent wood, taken 
from extractors where the liquor has been leached 
from the wood. These boilers are boiled for 4 hr. 
once every week with salsoda, blown down and 
washed out with warm water and kept as free from 
scale as possible, yet every week we have from % to 
24 of the tubes to roll and quite often new ones to 
put in. 

Can any Practical Engineer reader make any sug- 
gestion as to how we can eliminate this trouble? Or if 
any have had any experience with this type of boiler, 
would like to hear from them. F, D. Allen. 


Condenser and Injector Problem 


WILL some reader kindly let me know, through the 

columns of this paper, how to make a siphon con- 
denser from pipe fittings, for a 16 by 20-in. engine 
operating at 170 r.p.m.? Should also like to make 
an exhaust ejector from pipe fittings for lifting water 
to a height of 70 ft., using the exhaust from a 6 by 7-in. 


pump making 40 strokes a minute on each side. 
; R. Prior. 


Steam Consumption in Russian Baths 


SHOULD appreciate it very much if I could get 

some information through the columns of your 

paper in regard to the installation and steam consump- 
tion required in the establishing of Russian baths. 
J. G. van Houten. 


Moisture in Compressed Air 


THE trouble experienced by E. S. R. from water 

in compressed air, may very easily be averted by 
cooling this air to atmospheric temperature before 
using it, provided he has included, in his inquiry, all 
of the circumstances. 

Water vapor is present in the air at all times in 
varying quantities, according to locality, weather con- 
ditions, etc. Atmospheric air is never then, approxi- 
mately, “dry air.” As long, however, as this water is 
in its vaporous form (a gas) it does no harm, for it 
is similar to air in its action. Only when circum- 
stances combine to cause this water vapor to condense, 
may one look for trouble from this source. 

This trouble, however, may easily be averted when 
the 2 fundamental physical laws which govern the 
action of this vapor are known. 

1. The higher the temperature of.the air the greater 
the amount of moisture that it can contain. 

2. The higher the pressure of the air the smaller is 
the amount of moisture that it can contain. 

Of course it is impossible to compress air to any 
appreciable pressure without a considerable rise in 
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Problems For Discussion By Readers 


What Would You Do If You Had These Conditions To ACeet ? 
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temperature. If, however, this air is allowed to remain 
in the container long enough for it to cool back to 
atmospheric temperature the surplus vapor will be pre- 
cipitated and the air leaving the tank will be even 
momentarily drier than the surrounding air. In fact, 
being of the same temperature and suffering a consid- 
erable reduction in pressure, its capacity for holding 
moisture is greatly increased. 

On the other hand, if the air in the container is 
not permitted to cool to surrounding temperature, 
when it is blown into the atmosphere, the sudden re- 
duction in pressure causes the temperature to fall 
rapidly, so rapidly in fact, in the case of a blowing out- 
fit where pressure is reduced from say 90 lb. to atmos- 
pheric, that the temperature reduction is so great that 
it overbalances the opposite tendency of the reduced 
pressure to increase the capacity for holding moisture 
that the vapor condenses and water is formed. Ob- 
viously then, the solution of trouble from moisture will 
be to install sufficient cooling pipe to insure absolutely 
cool air leaving the reservoir at all times. Just what 
amount of pipe this should be must be determined by 
the local conditions, such as quantity of air used, tem- 
perature of intake air, etc: The minimum amount, 
however, should be 50 ft. of 1%4-in. cooling pipe and 
if the air is used rapidly much more than this should 
be used. . <A. L. Humphrey, 

Vice Pres. & Gen’l Mer., 
Westinghouse Air Brake Co. 


Answers to Practical Questions* 


N the blowoff pipe where the pressure equals gage, plus 
the pressure of the water in the boiler. 

2. The stress per unit of area tending to rupture the 
shell in the longitudinal plane is twice as great as in the 
transverse plane, therefore 93 per cent should be used, 
because it is the weaker, under the circumstances. 

3. Because if put outside, the flame would strike 
directly against the edge of the plate and start fire 
cracks. 

4. Conical, because it covers a larger area and there- 
fore has a greater holding power. : 

5. Because it is weaker than the inside course, on 
account of its larger diameter. This is also a reason 
for locating the manhole in the middle course. 

6. The calking¥is done on the outside, and this 
construction gives 2 thicknesses of metal under the 
calking tool, making a more solid foundation for the 
work, and again if the wide strap was outside the long 
distance between the rivets in the outer row, it would 
make it difficult to do the calking without buckling 
the plate between the rivets. 

7. Principally because of possible defects in the 
process of manufacture. The shank of the rivet may be- 
come partly chilled so that when driven it does not com- 
pletely fill the hole, thus reducing its effective area; or 





*Questions appeared on page 336, Mar. 15 issue. 
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the rivet holes may not be exactly in line, so that the 
rivet would be cramped; or the drift pins may be used, 
slightly burring up the plate at the edge of the rivet 
hole, for these reasons a margin of safety is deemed 
necessary. 

8. This is a trick question, as the ductility is based 
upon the tensile strength and the homogeneity bears no 
relation to either. 

The word homogeneity means, of an even character, 
therefore, we see that metal may be ductile or brittle and 
yet be homogeneous, 

g. Because the double thickness of plate is too rigid 
to conform to a true circle; it does become a true circle, 
however, when the boiler is under pressure, and tends 
to straighten out again when the pressure is off. This 
action, which in practice is termed breathing, sets up a 
bending stress, which in time develops lap cracks. These 
cracks being hidden by the edge of the plate both inside 
and outside, are undetected even after the most careful 
inspection. 

10. The only logical answer is, to return them and 
order others; if the applicant persists in this answer, the 

xaminer declares that there is not sufficient time for 
this, and then smilingly suggests reversing the rear head. 
Generally the applicant falls into the trap, because this 
would make the tubes long enough, with some to cut off, 
but this would bring the rear head rivets entirely in the 
fire space, while now they are in the water space, while 
the ones in the front head come outside the boiler front, 
or are protected by brick, in the flush front setting, and 
on the other side they are in the dry sheet space. 

11. A bag is a portion of the boiler shell which be- 
comes overheated and is forced outward by the pressure, 
and is caused by sediment, oil or scale which prevents 
the water from coming in contact with the plate. 

12. The tubes of fire-tube boilers are expanded into 
flat surfaces which they must help to support, and heading 
the ends increases the holding power, and also prevents 
the ends of the tubes from being burned. 

13. A soft patch is put on without cutting out the 
damaged part of the boiler, while with a hard patch, 
the damaged portion is cut out. 

14. Inside, because if put outside it would form a 
scale pocket. 

15. One that was tested and known to be a purely 
mineral oil, as protection to the boiler. 

16. This is absolutely a question of safety. Of course 
the examiner insists that there is no time for inspection, 
and that the employer will get someone else to start up 
if you don’t, but the applicant must take a firm stand and 
maintain it, that he will not start fire under the boilers 
until they have been properly inspected and repairs made 
if necessary. 

17. Neither, until I had taken off the steam gages 
and cleaned out the pipes between them and the boilers; 
it would not be reasonable to suppose that the gage 
could become very much out of order in one night. 

18. One which has water all around the firebox and 
the ash pit. 

19. There would be a pipe or coil bursted in the 
heater, the heater should be bypassed and cut out of 
service, repairs being made as soon as possible. 

20. No, because as long as the engine was running 
the exhaust steam would keep the water from entering 
the cylinder, but if the throttle was closed the engine 
would act as a pump driven by the momentum of the fly- 
wheel, and. the water would enter the exhaust port and 
wreck the cylinder and engine. 
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21. The trap is too small to handle the condensation 
fast enough at first, but after the system gets warmed 
up and the condensation decreases, the trap can handle it 
all right. 

22. This pump is pumping mingled air and water, of 
which the greater volume is air, and naturally the piston 
will move rapidly until the air has been sufficiently com- 
pressed to give the proper resistance to the piston. 

23. It is a heater connected on one end only, with 
an induction chamber; the exhaust steam does not pass 
through the heater, but past the end of it, the required 
amount being induced to enter by a partial-vacuum being 
maintained in the heater. It is used principally to save 
pipe and fittings. 

24. The cam shaft runs half the speed of the main 
shaft ; this is because the valve cams are diamond shaped, 
having 2 working edges, therefore it operates the valve 
twice for every revolution of the cam shaft. 

25. If the center of the eccentric moves in a straight 
line the lead is constant, if it moves in a curved path the 
lead is variable. 

26. I would think the engine was overloaded. 

27. Take some lap off the steam valves. 

28. To get a proper opening and closing of the ex- 
haust. 

29. It would put the safety cams out of commission 
and cause a runaway engine in case anything happened 
to the main belt or the governor-belt. 

30. With the engine on the dead center, and the gov- 
ernor weights out to their extreme travel, move the ec- 
centric across the shaft, and if the engine is safe the eccen- 
tric should give no end motion to the valve stem; this 
test should be made with the engihe on both dead centers. 

31. A very slight change in speed can be made by 
changing the governor weights, or the tension of the 
springs ; if greater change is required it will be necessary 
to do both, great care being used to maintain the sensi- 
tiveness of the governor, otherwise the engine will race. 

32. Because the square stock has a greater cross- 
sectional area, and consequently is stronger for a given 
length. 

33. Because it is a pump, the cylinders of which are 
proportioned to deliver water against the pressure of the 
steam in the boiler, from which the steam is taken to 
drive it. 

34. Hydraulics, because the valve which controls the 
main piston is operated by water under pressure. 

35. This is a trick question, as the Cameron is not a 
duplex pump and it has no valve stems, the valve being 
driven by a piston, steam being admitted through small 
passages; these are in turn opened and closed by small 
poppet valves, which are operated by the main piston of 
the pump. 

36. No, not without the danger of losing the vacuum. 

John A. Levy. 


Tue Letrers PATENT INSURANCE Co., Ltp., has re- - 
cently been formed in London to offer insurance of patent 
rights. The insurance will protect the owner of patents, 
or other people who are in some way interested in a 
patent or a patent application, against losses due to legal 
expenses and infringements suits. It will also insure 
the cost of such legal procedures as may be necessary to 
protect a patent from infringements by others. 


I’LL BIND MYSELF to that which, once being right, will 


not be less right when I shrink from it. 
—Kingsley. 
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FLOODS AND POWER PLANTS 

Naturally, central stations are often placed near 
streams to secure boiler feed, cooling water or water 
transportation of fuel. In case of flood, as has been 
so vividly shown during the last month, such a loca- 
tion may prove an embarrassment and even a great 
hardship to the community by failure of light, power 
and water just when they are most needed. 

On grounds of running economy, such arrange- 
ments must be followed, and no others are possible in 
the case of hydro-electric plants, but long delay in re- 
habilitation is inevitable under such conditions. 

At such times the existence of many isolated plants 
proves a great blessing, and the entire dismantling of 
all such plants, an object sought and advocated by cen- 
tral stations would indeed be a calamity. 

If any of the unfortunate cities in the flood district 
were dependent for light and power, and as might be 
imagined in future development for heat, on one or 
2 central stations, its plight would be worse than nows 
Isolated plants, as in the case of the National Cash 
Register Co. at Dayton, have helped largely and will 
continue to do so for some time. And even if there 
were loss in efficiency by using separate installations, 
it would be more than made up for many years by 
one experience like the present. Such loss is, however, 
yet to be proved where conditions are right for the 
isolated plant. Central station power has its legiti- 
mate field; but there is no more logic in throwing all 
light and power supply to the central station than in 
throwing all transportation into the hands of the rail- 
roads. 

Isolated plants are important to a community as 
well as to individual manufacturers in times of emer- 
gency; and the sensible course is to make them just 
as efficient as possible, and maintain them wherever 
they are justified by a fair analysis of conditions. 


PREHEATING COMPRESSED AIR 


Compressed air as a medium for transmitting power 
has become quite universal in mines and machine shops, 
but unfortunately means for obtaining the highest econ- 
omy in its use are not provided in the majority of cases. 
Wherever possible it is customary to use the air expan- 
sively, but as a large percentage of the compressed air now 
used is employed for driving tools which are operated 
without expanding the air even this economy is“lacking 
in many plants. 

On another page of this issue Mr. Ennis discusses 
the economy which may be obtained by preheating the air 
before it is used. It is gratifying to note that he has 
considered every detail and supplied curves and diagrams 
which will enable any engineer to calculate readily just 
what economy can be obtained in his plant by the use 
of a preheater, also to what temperature the air should 
be preheated for highest economy. 

In many existing plants the load has outgrown the 
capacity of the compressors and preheating may be re- 
sorted to in order to save purchasing more compressors 
and perhaps boilers and accessories, at the same time 
increasing the efficiency of the plant. 
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NEWS NOTES 


SanForp H. SmirH, formerly of the Allied Publish- 
ing Co., has taken position as Managing Editor of the 
Isolated Plant magazine. 


THE Kerr TurBINE Co. of Wellsville, N. Y., manu- 
facturer of the Economy Steam Turbine, has appoint- 
ed F. A. Mazzur & Co., 141 Milk St., Boston, as its 
New England representative. 


Tuos. C. WartEy & Co., of Philadelphia, has recently 
appointed the following sales agents: In Chicago, G. H. 
Morgan, 175 W. Monroe St.; in Indianapolis, H. I. Searl, 
2428 Bellefontaine; in Pittsburgh, Samuel W. McElroy, 
420 S. Dethridge St. 


CHESTER & FLEMING, ENGINEERS, of Pittsburgh, Pa., 
are preparing plans and specifications for new pump- 
ing machinery for the water works of Jefferson City, 
Mo. Bids are to be received at the Pittsburgh offices 
of Chester & Fleming, Union Bank building, soon. 


Paut T. Payne, who has been associated with the 
Dearborn Chemical Co. for many years, and who has 
for the past 10 yr. been engaged in various capacities 
in the sales department of the company, has lately 
been appointed District Sales Manager with head- 
quarters at the Indianapolis office of the company, 
Hume Mansur Building. Mr. Payne will direct the 
sales of the several company branches in that district. 


[Seal.] 
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Greorce W. Tait, who some tin:. since was the mov- 
ing spirit in transferring the National Belting Co. from 
Lawrence, Mass., to Elyria, O., and who has acted as 
its president since Aug., 1912, has resigned that position 
and severed his connection with the company. 


A MOVEMENT HAS BEEN STARTED at Anamoose, N. D., 
for the establishment of an electric light plant. Local 
business men are in communication with other towns 
securing the benefit of their experience. Two men 
are said to be ready to establish a plant if a suitable 
franchise is granted. 


THE BUCKEYE ENGINE Co., of Salem, Ohio, has ap- 
pointed The Federal Engineering Co. 1112-1118 House 
Bldg., Pittsburgh, Pa., sales agents for the Pittsburgh 
district for the sale of its full line of steam and gas 
engines and other products of its manufacture, to take 
effect April 1, 1913. 


THE ANNUAL MEETING of the National Association 
of Cotton Manufacturers will be held in Boston, April 
24 and 25, in the Huntington Hall, Massachusetts Insti- 
tute of Technology. 

An interesting list of papers on textile mill topics 
has been prepared—those of special interest in regard 
to power plants including “Centralized Power Plants,” 
“Economy in Lubrication,” “Economy of Superheated 
Steam.” 

Meetings will be held on April 24 at 11 a.m. and 2: 30 
p.m., and on April 25 at 10:30 a.m. and 2: 30 p.m. 


On May 1, Homer Whelpley, who for the past 8 
yr. has been Sales Manager of the Steam Specialty 
Department of Strong Carlisle & Hammond Co., will 
take up new duties as Eastern Sales Manager for the 
Fisher Governor Co., of Marshalltown, Ia., with head- 
quarters at 659 E. 107th St., Cleveland, O. 

Mr. Whelpley, who has been prominent in the 
steam specialty field, as Secretary of the National 
Exhibitors Association, and is now Vice President 
of that organization, will have charge of all territory 
east of the Mississippi River, including all southern 
states. 


AS SOME INTERESTING comments on the conditions in 
the Ohio flood district, comes a letter from The Jeffrey 
Manufacturing Co., of Columbus, Ohio, from which the 
following extracts are taken: 

Unusual rainfall from March 23, continuing incess- 
antly until the 27th, was the cause of the high water. 
All of the bridges over the Scioto and Olentangy Rivers 
were washed away, except 2, and the city for a week was 
without water, gas or electric current. 

The relief work, in charge of Red Cross, National 
Guard and city officials, has been handled with the great- 
est care and efficiency, and the work is well in hand. 
Mail, express and railroad service were delayed for some 
time, but are now assuming normal condition. 

The Jeffrey Manufacturing Co. was fortunate in its 
plant, and nearly all homes of employes escaped dam- 
age, but their working forces were reduced on account 
of men searching for relatives and friends, and engaged 
in the relief work. 

The great loss of life at first feared has been reduced, 
and something less than 100 bodies have been recovered. 

Cleaning up and reconstruction are on a definite or- 
ganized basis, and none are now suffering for food and 
shelter. 

The company expresses to customers and friends its 
thanks for patience and indulgence, and for inconvenience 
caused by delays in mail and retarded shipments. 











PRACTICAL ENGINEER 





April 15, 1913 
































- WHEELER. BALCKE COOLING 
TOWER 


HERE condensing water is scarce, the use of 

W apparatus for recooling the condensing water 
permits of operating condensing with or with- 
out low-pressure turbines. 

Primary essentials for effective cooling are large 
capacity for dissipating heat to the atmosphere so that 
a large volume of water is cooled and ability to dis- 
sipate this heat at a low temperature so that the water 
is cooled to a low temperature. To accomplish this, 
the water must present an extensive cooling surface 
to the air rising within the tower, and secondly there 
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SECTION OF NATURAL DRAFT TOWER SHOWING ZIGZAG 
COOLING SURFACE 


FIG. 1, 


must be a brisk and vigorous air circulation. These 
essentials are secured in the tower to be described by 
arranging the cooling stacks in zigzag tiers which, 
while retarding the downward flow of the water, pre- 
sent but little resistance to the upward flow of the air. 

Figure 1 shows the construction of the Wheeler- 
Balcke Natural Draft, chimney type tower. Starting 
at the top, we have first, the chimney and vapor out- 
let of 1-in. cypress boards, tongued and grooved and 
treated after erection with a special wood preserva- 


Power Apparatus in Shop and Market 
New Ideas In ACaking, Buying and Selling 

















tive to prevent decay; supported by a frame work 
of yellow pine, resting directly upon the foundation. 
The chimney is of sufficient height to prevent loss 
of water by spray, and to give vigorous flow of air 


through the cooling stacks. The frame is constructed 
with mortised and tenoned joints where necessary, 
bolted together with steel bolts with large iron wash- 
ers on each side, thus making a rigid and substantial 
frame to withstand a 50-mile wind pressure. 

In the water distributing system, the main trough 
into which the water is discharged from the water 
inlet is of cypress planks 1.5 in. thick from which the 
water flows into lateral gutters, which in turn dis- 
tribute the water over the entire area of the tower by 
iron pipes arranged at equal intervals in the length 
of the gutters. The water falls from these pipes upon 
galvanized steel splash plates, which break the water 
into a fine spray, presenting to the rising current of 
air a cooling surface of maximum area. The water 
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FIG. 2. 


then drops upon the triangular cooling laths below, 
which are arranged in zigzag tiers, as shown in the 
drawing. The water is continually broken up, turned 
over, spread out in a thin film and retarded in its 
downward progress so that the greatest possible 
amount of surface is exposed to the rising current 
of air. The zigzag arrangement of triangular cooling 
laths insures thorough breaking up and turning over 
of the water without presenting high resistance to the 
rising column of air. 












































April 15, 1913 


The cooling laths are supported by a frame work 
independent of the tower and chimney, and consist of 
well selected cypress, which is practically indestructi- 
ble in water. Air enters the tower near its base, 
louver boards: being used to prevent loss of water 
by splashing, diverting it instead into the cold water 
well. The cold well also forms the foundation for the 
tower and may be made of concrete or masonry, as 
desired by the purchaser. A working platform with 
hand rail, built on one side of the tower, is reached 
from the ground by means of a strong ladder, also 
provided with hand rail. Entrance is effected into the 
tower by means of a door, which is made part of the 
shell. The distributor may be cleaned out by a broom 
while the tower is in service. 

In very large towers the multicellular design is 
used as shown in Fig. 2, so that air is evenly distrib- 
uted to all parts of the tower, and the water in the 
center is cooled to a low temperature, giving an aver- 
age cold well temperature the minimum compatible 
with atmospheric conditions. 

Figure 3 shows a Wheeler-Balcke tower of 72,000 
gal. an hour cooling capacity, installed at the Plano 
Works of the International Harvester Co., West Pull- 
man, Ill. This tower is erected over a concrete reser- 
voir which is large enough for a second tower of equal 
size. The reservoir is 75 ft. in diameter and has a 
capacity of 600,000 gal., forming a large cold well 
and also a reserve supply of water for the fire pumps. 

The cooling tower operates in connection with 2 
jet condensers, whose pumps discharge directly to the 
distributors of the cooling tower through the pipe 
which may be plainly seen. The low elevation of the 
distributors may be estimated from the height of this 
pipe. The base of the tower is somewhat above the 
elevation of the turbine room floor and is at a con- 
siderably higher elevation than the condensers which 
are in the basement beneath the turbine. Flooding 
of the condensers in case of failure of the vacuum 
is prevented by siphons in the suction lines. 


Test oF WHFFIER-BAIcKF CooLtiInc TOWER 
At West Pullman, I 


DATE WATER AIR a: 
Test 1912 Temp. Temp. Temp. Temp. Humidity 
No. Sept.G.P.M.In Out I Out In Out WEATHER 
2 1 1230 112 7 100 Strong wind Cloudy 
100 Strong wind Cloudy 
Strong wind Cloudy 
Light breeze Clear 
Light breeze Clear 
Brisk breeze Clear 
Brisk breeze Cloudy 
Light breeze Clear 
Light breeze Clear 
Light wind Clear 
Light wind Clear 
Light wind Cloudy 
Light wind Cloudy 
1 No breeze Cloudy 
100 No breeze Cloudy 


TaPrr I. 


AUPWWKHOOMNDOhO 
St Nat feet fh dl fh el fel fed fl feel 
NUARMAMwWwrtowrwre 


Pa et ft lt hl 


is a summary of a number of tests on 
this tower. It will be noted that the air leaves the 
tower fully saturated, 100 per cent humidity, which 
is highly desirable for several reasons: Saturation of 
the air means that the minimum amount is used. The 
reduced volume of air means less loss in friction. The 
draft produced by the chimney is greater because satu- 
rated air weighs less than dry air. 

Tests 15 and 16 show the efficiency with which 
cooling is secured, even with high humidity of enter- 
ing air. Referring to the table, it will be seen that 
the humidity was 84 per cent in each case, the tem- 
perature of the air being 63, and that in the case of 
test 15, the cooling was from 99 to 82, and in test 16, 
from 106 to 82. 

Figure 4 shows another tower as installed in the 
plant of the Bristol and Plainville Tramway Co. This 
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tower is 70 ft. high, 44 ft. long and 24 ft. wide, and 
supplies the cooling water to a Wheeler surface con- 
densing equipment, operating in connection with a 
750-kw. General Electric turbo-generator. 











FIG. 3. WHEELER-BALCKE TOWER AT W. PULLMAN, ILL. 


A significant feature of this installation is that the 
tower is located near the banks of a stream of fair 
size, from which it would seem that an ample supply 
of cooling water could be obtained. The cooling tower 


FIG. 4. NATURAL DRAFT COOLING TOWER AT BRISTOL, CONN. 


was installed, however, because the water is contami- 
nated with sewage and acids, and because the supply 
falls low in the summer, at the very time when more 
is needed. 


TABLE 2, Test oF WHEELER-BALCKE CoOLING TOWER 
At Bristol, Conn. 


DATE WATER 

1912 Temp.Temp. 

Aug.G.P.M.In Out _ WEATHER 

13 850 114 ve 100 Light breeze Hot 

15 100 Light breeze Cloudy 
100 Light breeze Clear 
100 Light breeze Clear 
100 Brisk breeze Clear 
100 Light breeze Hazy 
100 Brisk breeze Cloudy 


AIR 
Temp. Temp. Humidity 
In Out In Out 


The design of this tower is similar to Fig. 1 already 
described. It differs from the tower at West Pullman 
in the shape of the chimney, which in this case is a 
straight continuation of the frame and shell. 
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The results of tests made in August on the Bristol 
Tower are given in Table 2. Here again it will be 
noted that the humidity of the air leaving the tower 
is 100 per cent. The temperature of the water leaving 
the tower is remarkably close to the air temperature, 
differing by only a few degrees. 


PUMP VALVE OF WOOD WITH 
SPECIAL SEAT 


OR the valve seat face, 3 rings are provided, the 
F webs being below the face of the rings, as shown 

in Fig 2, so that if the valve should turn, the fit 

between the valve and seat is not affected, be- 
cause the surfaces of the seat are all concentric and 
any grooving of the valve will not affect the ‘effici- 
ency of the water end of the pump. The valve seats 
are made of special acid metal. 

The valve, Fig. 2, is made of wood, treated to 
resist the action of water; is noiseless in operation 
and severe tests under a pressure of from 100 to 160 
lb. show but slight wear over considerable periods. 

The valve is held in a brass cap flanged on the 
outside, less in width than the valve, and with a 
central ferrule to prevent the’ hole wearing so as to 
cause a leak around the guard. The cap holds the 











F1iG. 1. THE SCHILLER VALVE AND SEAT COMPLETE 





valve in normal flat position, preventing warping or 
spreading, and the ferrule prevents cutting of the valve 
by reason of the movement of the stem. 

This valve and seat is made in all standard sizes 
by Joseph F. Schiller, Philadelphia, Pa. 


FLEXIBLE HOSE FOR HIGH 
PRESSURE 


ROUBLES from “kinking,” flattening, puncture 

T or collapse of high-pressure hose used for carry- 
ing steam or air, have been accepted heretofore 
as part of the game, to be endured. 

To overcome these difficulties, H. W. Johns-Man- 
ville Co., of New York, has produced a flexible metal- 
lic combination hose, which has on the inside durable 
rubber hose, and on the outside a stout metal armor, 
made in the form of a ribbon, with crimped edges 
interlocking to give a flexible spiral. This armor is 
practically pressure-tight without the inner hose, and 
its interlocking construction prevents sharp bends, 
also avoids flattening or puncture. The full length 
of the hose is thus always open for carrying contents. 
The armor is stretched to its maximum length before 
the inner hose is inserted, so there is never a pulling 
strain on the hose. The double wall also avoids 
excessively hot surface when using steam. 
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Specially designed couplings of malleable iron or 
brass are furnished with each length of hose. The 
coupling is practically a union, consisting of an outer 
sleeve which threads on to the armor and is riveted 
fast, an internal nipple, tapered on one end to fit 
tightly into the inner tube and grip it against the, 
outer sleeve, and an outside end of the internal nipple, ° 
which is furnished male and female, to make up the 
joint. 

J-M combination hose may be furnished in any 
length or any inside diameter up to 12 in., for all 
working pressure. For special service it can also be 
furnished with an inside metallic lining, as well as 
outside metal armor. 


NEW POWER PLANTS 


THE GREAT NORTHERN ROAD, in expenditure for new 
construction in Minneapolis that will approximate 
$1,200,000, will lay concrete 50 ft. down, or 6 ft. below 
the bed of the Mississippi River, where it will erect a 
powerhouse that will have a smokestack 200 ft. high. 
The powerhouse equipped will cost $800,000. The 
work will be planned for completion simultaneously 
with the completion of the new passenger station. 

On the site of the old station, the Great Northern 
will construct a building for the express companies 











FIG. 2. SCHILLER VALVE SEAT AND VALVE 














operating over the Great Northern, Northern Pacific, 
Great Western, Omaha and Burlington roads. The 
upper floors of the new station will provide room for 
the operating departnient offices of the Great Northern 
and other roads located in the Minneapolis terminal. 
In an eventual plan that may be worked out for bring- 
ing under one roof the express and transfer company 
offices and the offices of the railroads in Minneapolis, 
additional stories can be erected in short order. 

A feature of the new terminal will be a trucking 


. gallery 16 ft. wide and more than % mile in length, 


unlike anything elsewhere in the United Statés, that 
will entirely surround the terminal. 


THe West PENN Co. is preparing to double the ca- 
pacity of its plant at Connellsville, Pa. Orders have 
been placed with the Westinghouse Co. for 2 24,000- 
hp. turbines. The company will spend about $500,000 
at this time. Other improvements are to be made 
soon, but no announcement of this work has yet come 
to light.. This company has been making gigantic im- 
provements within the last 2 years. 

ANNOUNCEMENT Is MADE by the Chicago, South Bend 
and Northern Indiana Railway Co. that its power house 
sub-station and car barns, at Dunlap, Ind, near Elkhart, 
which were destroyed in the storm of March 21, will 
be rebuilt at once. The damage resulting from the storm 
is estimated at $25,000. 








RATIOS OF EXPANSIONS FOR DIFFERENT COMBINATIONS OF CYLINDERS. 
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|RELATIONS BETWEEN FRICTION AND VELOCITY OF WATER 
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RATIOS OF EXPANSIONS FOR DIFFERENT COMBINATIONS OF CYLINDERS. 
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WEIGHT OF 1 CU.FT. OF FREE AIR AT VARIOUS ALTITUDES AND TEMPERATURES . 
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Tampa, Fria. Execrric Co. will spend $400,000 in 
improvements within the next year. It is said that 
the plant will be one of the greatest in the South 
when these new improvements have been completed. 

Tue MicHicAN CENTRAL RaILway, it is announced, 
will expend $150,000 the coming summer in St. Thom- 
as, Ontario, erecting a new machine shop and a power 
house. Plans are now being prepared. 

WorRK HAS COMMENCED on a furniture factory at 
Houlton, Oregon. Concrete is being put in for the engine 
bed, and the building is being generally put in shape for 
the machinery that is to be installed. 

AT A MEETING of the city council of Cotter, Ark., a 
30-yr. franchise was voted to a real estate man of that 
town for a water works and electric light system. The 
company has to start construction work within 6 months 
or the franchise is forfeited. 


ANNOUNCEMENT HAS BEEN MADE that the Knox 
Pressed & Welded Steel Co., whose plant at Niles, Ohio, 
was totally destroyed by fire, will commence immediately 
on a survey of the lands and to prepare plans for re- 
building on a much larger scale. 

WoRK IS PROGRESSING rapidly at the Du Pont Dyna- 
mite Works near City Point, W. Va. The company 
owns between 1600 and 1800 acres below City Point, on 
which the cottages for the officers and employes are to be 
built. 

THe H. J. He1nz Co. will shortly erect a new plant 
in Pittsburgh, Pa., on property adjoining the plant in 
the North Side. The new plant is to be constructed 
of steel and concrete and will be erected at a cost of 
$150,000. 

IT IS REPORTED THAT Hurtsboro, Ala. has held an 
election and decided to issue $14,000 in bonds for the 
purpose of putting in sanitary sewers and an electric 
lighting plant. The bonds have been ordered from the 
printer and will be offered for sale on May 1. 

THe Morrison & McCatt Co.’s plan is to build a 
large central light plant in the coal field west of 
Macon, Mo., and from this central plant to supply all 
the cities and towns from Macon to Chillicothe, also 
running a line to Trenton, and later to connect this 
line from Hannibal so as to use the current from the 
Keokuk plant. 

Ir HAS BEEN ANNOUNCED that the Leach-Heligman 
interests of New York, reputed to be backed by Stand- 
ard Oil and controlling the Columbia and Union Gas 
and Electric tompanies, will build a $4,000,000 new 
electric generating station on the site of the old West 
End Gas Works at Cincinnati, O. 

Tue H. J. Heinz Co. has plans prepared for an ex- 
tension to its power plant in Pittsburgh, Pa. The 
building will be 60 by 130 ft., 7 stories high. It will 
be of brick, steel and concrete. Two stacks 250 ft. 
high and 10 ft. in diameter will be required. The 
Heine Boiler Co. has received a contract for the in- 
stallation of 5 600-hp. boilers. Negotiations are pend- 
ing for the installation of mechanical stokers. 

Dr. CHARLES G. WAGNER, superintendent of the Bing- 
hamton, N. Y., State Hospital, has announced that he 
expects this spring will see the completion of plans for a 
general reconstruction of the electrical plant at the hospi- 
tal, and other improvements in connection therewith, at a 
total cost of probably $60,000. The engines and dynamos 
in the present plant will be replaced with up-to-date 
equipment, and this will be located in ample room pro- 
vided for that purpose in the waterworks building on the 
Susquehanna River Alternating current will be provided 
for in the new plant. 
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CATALOG NOTES 


STARRETT VERNIER CALIPERS, graduated 
in either or both English and metric divisions for out- 
side and inside measure, are illustrated and the read- 
ing is explained in a folder from the L. S. Starrett 
Co., Athol, Mass. 

Hack saws and frames made by the same company 
are shown in a folder recently issued. 


IN BULLETIN No. 21, on the subject of sprays 
for cooling condensing water, Spray Engineering Co. 
explains and illustrates the design of its spray nozzles. 
Copies of the bulletin may be obtained by writing 
to the manufacturers at 201 Devonshire St., Boston, 
Mass. 


THE MAGNOLIA METAL CO. has published a 
booklet of “Magnolia Talking Points” which is primar- 
ily designed for the instruction of salesmen, but it is full 
of babbit metal information that any mechanical man 
will benefit by knowing, and it will be sent to anyone 
upon request. 


THE CAREER of Oliver Cromwell, outlined in 
Folder No. 5 of the Makers of Unions series, illustrates 
what can be done by skill and determination. 

In producing Jefferson unions, several types of 
which are illustrated in the folder, the makers aimed 
for qualities of the same sort. 


THE GENERAL ELECTRIC CO. has just issued 
its 1913 catalogue of electric fans. It is an attractive 
publication of 36 pages, in colors, and illustrates the 
company’s fixed and oscillating desk and bracket fans 
for alternating and direct current, and also ceiling fans 
and ventilating fans. It contains also illustrations of 
various wiring devices for use in connection with fans 
as well as a list of supply parts for all fans. The num- 
ber of the publication is A4065. 


MAKING HEAT PRODUCE is the title of a pub- 
lication issued by Diamond Power Specialty Co., of 
Detroit. The article gives the cost of soot on boiler 
flues and tubes, explains why it is a detriment, the ad- 
vantage of frequent cleaning and the effectiveness of 
mechanical blowers. An illustrated appendix shows how 
mechanical soot cleaning may be applied to various types 
of boilers by means of “Diamond” soot blowers. 


MOTOR DRIVE for stereotyping and electrotyp- 
ing machinery is the subject of Bulletin No. 241 from 
Sprague Electric Works of General Electric Co. 
Reasons for preferring individual drive to group drive 
are given, and the motors are illustrated as applied to 
linotype machines. etc. 

Bulletin No. 115 from the same company deals 
with electrical equipment for buildings. 

Sprague electric fans are described and illustrated 
in Catalog No. 327. 


THE LAGONDA RESEATING MACHINE is 
the title of a 6 by 9-in. bulletin, G-1, recently issued 
by the Lagonda Mfg. Co., of Springfield, Ohio. It de- 
scribes the construction and use of the company’s port- 
able carborundum wheel for removing soot and scale 
from the faces of caps and tube ends on boilers. These 
wheels are driven by either electric, water, steam or 
air motors and the photographs showing actual clean- 
ing operations greatly assist in understanding the 
value of this reseating machine for making a steam 
and water tight joint when replacing the caps on B. 
& W. and similar boilers after having been removed 
for tube cleaning purposes. Copies may be had by 
addressing the company as above. 
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FROM A. L. IDE & SONS, Springfield, Ill, we have 
received a circular illustrating the company’s Ideal en- 
gine. 

UNIVERSITY OF ILLINOIS Bulletin No. 34, 
on graduate work in engineering has recently been 
received. Copies may be obtained by addressing the 
University Registrar, Urbana, III. 

BUFFALO ELECTRIC FANS for blowing, ex- 
hausting, cooling, ventilating and drying, are described 
in a 32-page illustrated catalog, No. 181-E, from Buffalo 
Forge Co., Buffalo, N. Y. 


THE GENERAL ELECTRIC CO: has recently 
issued Bulletin No. A4063, describing its various types 
of polyphase induction motor motors. This publica- 
tion supersedes the company’s previous bulletin on this 
subject. 


TRADE NOTES 


INTEREST IN THE welfare of its employes not 
only as to healthful and comfortable surroundings, but 
that they should earn satisfactory wages, is a part of 
the definite policy of Charles P. Foote, president of the 
Clipper Belt Lacer Co. of Grand Rapids, Mich. A 
9-hr. workday with Saturday half holiday and a piece 
work system planned to give at least as large returns 
as the day wage method, with the opportunity to in- 
crease largely and no reduction of the piece rate re- 
gardless of the amount earned; a 5 per cent dividend 
each year on the amount earned that year for each 
employe who has worked one year or less, and in- 
crease of 1 per cent for each year of service up to 
10 per cent, clean work rooms and a rest room for 
women; these are features of the system adopted as 
part of the policy of fair dealing. 


IN A LETTER from the Blum Shoe Manufacturing 
Co., of Dansville, N. Y., to The Sims Co., Erie, Pa., the 
former states in regard to a small Sims closed heater in- 
stalled some 10 yr. ago, that they are now wishing to 
expand the tubes, which show some slight leaks, the first 
repair that has been made to the heater. They also state, 
“We have never realized until now the great saving in 
fuel by letting water run through your heater. Our fireman 
had no trouble at all to keep steam up to the required 
pressure, but since the heater is out of commission, it 
keeps him very busy shoveling coal in the furnace.” 

This is interesting as showing a long life without 
repairs and also the possibility of making such repairs 
when necessary in the plant, as the tubes are of standard 
size, straight tubes, easily obtained in any market. 


VILTER MFG. CO., Milwaukee, Wis., with offices © 


at 972 Clinton St., reports the following list of recent 
sales: 

Iowa Dairy Co., Dubuque, Ia., 20-ton refrigerat- 
ing machine; Fairmont Creamery Co., Omaha, Neb., 
65-ton refrigerating high-pressure side with 14 by 24 
by 36-in. tandem compound condensing Corliss engine ; 
Swift & Co., Chicago, Ill., for Newark, N. J.; 100-ton 
refrigerating plant ; Carey-Vail Butterine Co., Chicago, 
Ill., 55-ton refrigerating plant; Quick Ice Cream Co., 
Milwaukee, Wis., 60-ton refrigerating machine, high 
pressure side and expansion system; Hammond Pure 
Ice Co., Hammond, Ind., 80-ton refrigerating machine ; 
Citizens’ Independent Ice & Cold Storage Co., Los 
Angeles, Cal., 112-ton refrigeratitig machine, 30-ton 
ice equipment, etc.; People’s Ice Co., Syracuse, N. Y., 
50-ton plate ice plant, ammonia compressor direct-con- 
nected to 17 by 30 by 36-in. tandem compound con- 
densing Corliss engine. 
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Trade-mark reg. U. S. Pat. Office. 
SEMI-MONTHLY 
PUBLISHED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
Subscription price in advance in the United States, 
Mexico or united possessions, $1.00 a year. 
In Canada, subscription price $1.75 a year. 
Foreign Countries, subscription price $2.50 a year. 


Address all letters and make all checks and money orders 
payable to Technical Publishing Co., 537 S. Dearborn St., 
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lists and Post Office mailing receipts at any time. 


ADVERTISING RATES 
Display 
Full page, one year, each insertion, $60.00. 
Half page, one year, each insertion, $35.00. 
Quarter page, one year, each insertion, $20.00. 
Eighth page, one year, each insertion, $12.00. 
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Other specified positions, regular rate plus 10 to 50 
per cent. 
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cent discount within 10 days. 


Classified Rates 


Per line, 30 cents each insertion. 

Advertisements in this section are inserted under 
regular headings. 

No display type allowed, but the first three words 
may be set in capital letters. 

About nine words make a line. 
sold, two lines. 

Under classification “Position Wanted,” advertise- 
ments not exceeding four lines will be inserted once 
for subscribers free of charge. 

All copy should be received at Chicago office 18 
days before date of publication. 


Circulation of this issue, 23,500. 


Technical Publishing Co. 
537 S. Dearborn Street 
Chicago 


Positions Wanted 


POSITION WANTED—By first class gas engineer. A. and 
D, Current. Can give results and best reference. Sober and 
steady. . Third year present plant. Address Box 296 Practical 
Engineer, Chicago, III. - 4-15-1 


*. POSITION WANTED—As chief engineer, age 31; married, 
understands electric machine, mechanical drawing, first class 
Ohio license; can give reference. Wages depend on the cost 
of living at that place. Address, Box 292, Practical Engineer. 

4-15-1 


Minimum space 














POSITION WANTED—By young man as oiler or engineer’s 
helper. Strictly sober and reliable man, willing worker. Ad- 
dress Frank Flick, R. No. 3, Somerset, Pa. 4-15-1 





POSITION WANTED—By married man of 25, college gradu- 
ate wth 5 years’ experience in electric light and power plants. 
My present position expires May Ist. Can furnish best of refer- 
ences, and can get results. State salary, and nature of work in 
first letter. Ezra D. Dumas, Stillwater, Okla. 4-15-1 





April 15, 1913 PRACTICAL 
EMPLOYER AND EMPLOYEE at that critical moment 
when each needs the other find Efficient Service Co., 1340 Mon- 
adnock Bldg., Chicago, Ill. “Efficient.” R. E. Plumbe, Pres. 
Write for evidence. tf. 





POSITION WANTED—As engineer or switch-board operator 
in large station. Have eight years experience in power station. 
with high and low speed engines. Direct and alternating current 
generators. Prefer middle or western states. Address Box 
293, Practical Engineer, Chicago, III. 4-15-1 





POSITION WANTED—By first class Ohio Licensed Station- 
ary Engineer; 15 years’ experience. Wishes position as chief 
engineer in steam power of large building or steam electric 
power plant; best of references; married man; 31 yrs. of age. 
Wm. Wisely, 1318 Yondota St., E. Toledo, Ohio. 4-15-1 


ENGINEER 
For Sale 





TWO 175 HP. MANNING BOILERS butt jointed; 125 Ibs. 
pressure splendid condition. $1000 for the two. 20x42-inch 
Harris Corliss Engine 16 ft. wheel guaranteed—$800. 14x26x16- 
inch Harrisburg Cross Compound Engine—$800. 800 H. P. 
san outfit—$450, J. F. Foster. 166 Devonshire St. Boston, 

ass. 4-1-2 





FOR SALE—Four 250 H.P. Babcock & Wilcox watertube 
boilers, 6 years old, practically new; with insurance certificate 
150 Ib. steam pressure. $3.50 per H.P. Duzets & Son, 40 Church 
St., New York. 








Patents and Patent Attorneys 





POSITION WANTED—By engineer, age 32, married, reli- 
able, do not drink. 14 years’ experience with all classes of 
power house equipment. Own tools and indicator. Prefer 
Western States. Can get results. Address Box 283 Practical 
Engineer, Chicago, III. 4-15-1 





POSITION WANTED—By a young man 25 years old as 
Oiler. I. C. S. Student. No experience. Wages no object. 
Good habits. Steady and reliable. Address Frank Knapp, 509 
Mitchel Ave., St. Joseph, Mo. 4-15-1 





Wanted 





WANTED—AGENTS TO SELL on commission Mechanical 
Draft Blowers. Prefer men who handle on similar bases sales 
of grate bars, tube cleaners or other boiler accessories. Hustlers 
wanted. State experience and territory worked. Address Box 
290 Practical Engineer, Chicago, III. tf. 





WANTED—ALL STEAM USERS to have clean boilers with- 
out using compounds or chemicals in any form. Write “Otis,” 
No. 317 Norfolk Ave., Buffalo, N. Y. tf. 





IF YOU ARE a night engineer, spend a few hours each day 
taking subscriptions for Practical Engineer. You will be paid 
well. Write Subscription Dept. They will start you in at once. 





WANTED EVERY ENGINEER to have our pamphlet for 
setting valves on Corliss Engines, simple and compound, with 
one or two eccentrics. Sent free. Lindstrom’s Machine Works, 
200 South Third St., Allentown, Pa, tf 


“United States Patent Office; solicitor of patents. 


LAWRENCE J. GALLAGHER, formerly assistant examiner 
2 Rector St., 


New York, 4-1-4 





THE PATENTOME is interesting and instructive. A liberal 
education in patents and how to get them, Free on request. Es- 
tablished, 1865. Anderson and Son, Patent Solicitors, 710 G 
St., Washington, D. C. 4-1-2 





PATENTABLE IDEAS WANTED—Send for 3 free books, 
R. B. Owens, 28 Owens Bldg., Washington, D. C. tf. 





PATENTS—H. W. T. Jenner, Patent Attorney and Mechanical 
Expert, 606 F St., Washington, D. C. Established, 1883. I make 
a free examination and report if a patent can be had and the 
exact cost. Send for full information. tf. 





LET US SECURE your patent. “Patton service means patent 
— Harry Patton Co. 330 McGill Bldg., Washington, 
G tf, 





PATENTS—C., L. Parker, Attorney-at-Law and Solicitor of 
Patents. Patents secured promptly and with special regard to 
the legal protection of the invention. Handbook for inventors 
sent upon request. 186 McGill Building, Washington, D. C. _ tf. 








Educational and Instruction 





ENGINEERS’ POCKET MANUAL, 175 pages, edited by 
University of Tennessee, will be mailed every subscriber sending 
in one new subscription to Practical Engineer, Gilt edges, 
bound in leather. tf. 











Help Wanted 





EDITORIAL POSITION—GOOD PAY to start. Position 
permanent with advancement. Experience with electrical ma- 
chinery and knowledge of plant operation essential. Address 
Box 297, care of Practical Engineer, Chicago, Ill. 4-15-1 





WANTED—A good opportunity in this territory for a man of 
character and ability as a salesman. Must have thorough practi- 
cal knowledge of steam plant conditions. One who is at present 
handling steam specialties preferred. State age and full partic- 
ulars. Address Box-285 Practical Engineer, Chicago. 3-15-4e.0.i. 





WANTED—EXPERIENCED MECHANICAL DRAFTS- 
MAN for designing all manner of re: pumps, etc. Steady 
employment. State age and salary. A. G. McDonald a ce. 
Dubuque, Ia. 4-15-2 





WANTED—An additional subscription solicitor wanted to 
cover towns in state of Washington. Excellent chance to earn 
extra money. Write to Subscription Department. tf. 


Miscellaneous 





IF YOU ARE an operating engineer, we know the Fetta Hot 
Process Water purifier will interest you. We would be glad: to! 
have your request for further information. Address the Fetta 
Water Softener Co., Richmond, Ind. +f. 





ENGINEERS—DO YOU WANT to utilize your cxheias 
steam for heating or drying purposes, without back pressure on 
your engine? If so, address. Monash-Younker Co., 1413 W. 
Jackson Blvd., Chicago, III. tf. 





MAKE MONEY on the side. Here’s your chance to work out 
some money for yourself. Get subscriptions for Practical En- 
gineer, It pays well. Just drop a line to the Subscription Dept. 
They will tell you how. tf. 





REFRIGERATION—Any engineer desiring a working knowl- 
edge of Ice and Refrigerating machinery should study “Audel’s 
Answers on Refrigeration”—just published in two parts, written 
in plain language—price $4, postpaid. Money back if not pleased. 
Catalog free. Theo. Audel & Co., publishers, 72 5th Ave, New 


York, 2-1-6 
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A few days ago we heard a man remark: 
‘‘Advertising! Isn’t it wonderful? And to 
think that one hundred years ago it did not 
exist.’’ 

This man was wrong. 


Advertising was born at the time the tribe of 
cave men discovered they could signify demands, 
desires or alarm through the utterance of certain 
guttural cries. Advertising came with speech, 
and began to toddle when Gutenberg moulded 
his first font of movable print type. 


All history is advertising. Every great man 
is an advertiser of his country. Countless tour- 
ists visit Palestine each year in order to view 
scenes of Biblical history. The mention of the 
name of Napoleon Bonaparte immediately brings 
to mind the vine-covered hills of France; while 
the deeds and sayings of Abraham Lincoln and 
Benjamin Franklin have done more to establish 
the United States as a moral force in the world 
than all the battles of all the wars. 


But the organizing of advertising as a busi- 
ness auxiliary has taken place practically during 
the last century. 


Rapid development began when patent medi- 
cine manufacturers discovered they could use 
it profitably to sell their pills and potions. Just 
before the Civil War, The Fairbanks Co. adver- 
tised their scales in worth-while papers and dur- 
ing the war Jay Cooke, the northern financier, 
deluged leading newspapers with advertise- 


ments, offering Union bonds for sale. This first 
financial advertising sold these bonds to the 


amount of $1,200,000,000, and thereby indelibly 
wrote Cooke’s name beside those of Lincoln and 
Grant as preservers of the Union. The first food 
advertisement appeared in 1870, and now adver- 
tising extends to every organized branch of civil- 
Countries and cities advertise for im- 

Ministers advertise for congrega- 
Employers 


ization. 
migrants. 
Banks advertise for funds. 


tions. 











advertise for employes. Presidential candidates 
advertise for support of their policies. 


Today, the amount spent for each day’s adver- 
tising exceeds four tons of gold. Some experts 
rank the amount as high as $1,000,000,000 a year. 


How Much Has the Development of Adver- 
tising Benefited Me, You Ask? 


It is the connecting line between you and the 
ever advancing standard of efficiency. Were it 
an unorganized force, probably your power plant 
would not be equipped with steam and oil sepa- 
rators, automatic lubrication, steam traps, ex- 
haust heads, or feed water regulators. The ad- 
vertising of a competitor’s products has stimu- 
lated many a manufacturer toward producing 
something better. It has fired the latent spark 
of ambition in the breast of the inventor. The 
consequence is, a needed improvement or ma- 
chine is invented. 


And How Much Has Advertising Reduced the 
Price of Your Equipment? ) 

Through advertising the selling possibilities 
are unlimited. Larger sales and an unrestricted 
market lower the cost of manufacture. Result— 
a lower selling price is quoted you. This is the 
reason American machinery manufacturers so 
greatly undersell those of other countries. 


Advertising brings equal opportunity to all. 
The engineer in Yuma, Ariz., can look over the 
advertising pages of Practical Engineer. and 
thereby be in as close touch with power plant 
modernity as his eastern brother. 


Advertising is past its chimerical period and 
is now a composite part of civilization. The 
engineer who does not keep in touch with the 
advertising in Practical Engineer, will, eventu- 
ally, be as far behind the times as the engineer 
who still lubricates with raw tallow. ; 


So read the. advertisements. 


Always. 


















